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THERE are, already, fo many treatifei on ferJ)>e£lroe'y 
that perhaps it may feem needkfs to add to the numieri 
and it might jtiftly be thought impertinent to offer any 
thing to the public, on this fubjell, after Dr.BzcKAi Taylor; 
imyi the end propojed were different from Us, and confeqtientTy 
different means neceffary. 

He has invented, and, in a very port compafs, exhibited an' 
univerfal theory; the truth, and excellence, of which is achnow- 
.ledged by all who hwue read, and ctmfidergd it^ at the farm time 
that they complain of its obfcurity. Tie attention, and application 
which the reading, and underfianding this little book require, ef- 
pecially withfuch as are but little converfant in geometry, has dif- 
couraged the generality of thofe, for whofe feruice it was chiefly 
defigned,from the attempt ; fo that very few have profited by the: 
heft treatife that has been publifhed en thefubjeii. 

It was frfl printed in 1715, and again in 1719, with feme 
difference, in order to render it lefs difficult, objeBioris having been 
made to the former edition, on account of its intricacy: neither 
of the impreffions is entirely fold, if we are rightly informed *. But 
t-hough this author has beenfludied by few, yet with thefe he is in: 
the highefl efleem, as the imjentor of the true univerfal fyflem. 

Now if that, (the mofi excellent of all books on the fubjell,)' 
has been liable to fuch objeSlions, as to make the labours of later 

* Sinc&the above vas written, there has been another edition of Dr. Brook T^tor,. 
publilbedin 1749* faid to be reviied,. and corrected by. Mr. Coif0t,of CituibrUgc. 

writers- 
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writert, en the fame principles, accept abk to the public, the author 
hopes that this traSi (the firp •written after Brcxik TaylorV, as 
he has reafon to believe, though laji pubUfhed) will be received with 
candour : And efpecially becaufe, though his defgn, in general, 
ie the fame '•ath theirs, his manner of treating the ftihje£{ has 
iieen very different, as he had concerueait might be more naturally 
adapted to the comprehenfon of learners, for whofe ufe it was 
principally intended. 

His purpofe, and endeaoour, has been to ffve tbefurefl, and 
fhoi-tefl rules for reprefenting aU forts of olyeSfs, and this in H 
fopular, familiar manner, without tonjlant flrili mathematical 
demonjtrations; although illuftrations, and euen demonflrations, 
are not omitted, where they have been thought neceffary. 

He had, originally, intended tofupply only what was wanting 
in the old perfpeCiive, which might have been acceptable to thofe 
already experienced in the art, but would have been wholly ufe- 
lefs to others. Andfince many have been difcouraged from the 
nudy, by hearing of the deficiency of the old method, and the difficulty 
of comprehending the new, he judged it better to make his work as 
complete in its SnJy as he could; fo as to enable anyone, with a 
common application, to reprefent objeEis, in all pojftble filiations, 
with the fewefl lines that the nature of the thing will admit, and 
without the affijiance of any other book. 

With this view he hath, in the firfl part, given a few examples 
in a manner common to the old, and nerwfyjtem, and has endeavour- 
ed to explain even this as clearly, and comprehenfively as pojftble, 
both to render it eafy to the learner, and alfo to prepare him more 
effectually for the other method. 

Jn the fecond part, objeBs are reprefeMedin both methods, fe- 
farately, tofiew'the advantage of the new, not only where the 
old is falfe, but alfo where it is incumbered with unneceffary lines, 
and points, for want of the true, univerfal principles : here, ex- 
amples are taken from Pozzo, and the Jefuit, the two moft cele- 
brated, and nafl ftudied authors; as alfo from A. Bofle, an 

old 
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M French writer^ by fame., much efieemed, from whom the Je- 
fuit has borrowed, with proper aciaumledgment to the merit of 
Monf, Defargues, on wbofe principles BoStprofeJjfes to have writ- 
ten, ylnd in the courfe of this part, federal mjiakes of thefe au- 
thors are remarked. 

This fecond part wwy be confideredas a comparative perfpelKve, 
and mil be acceptable to thofe who are already acquainted with 
moft of the methods of projeSion, though they may not have taken 
the pains to makefuch comparifon ; but it is principally, deftgned 
to fiew the great advantages of the new method, and to excite the 
Jludents, in this fcieme, to rerider themf elves miners of it ; which, 
although it may require more application atfirfl, will enable them, 
afterwards, to execute whatever they undertake with more cer- 
tainty, and expedition, than any other. 

"Thofe whofe curiofity may not detain them to examine thefe- 
veralfchemes of this fecond part, may pafs direSlyfrom thefirjl, to 
the third part; wher ein the five regular folids are projeCied; which 
examples are cJx/en, as fumifbing eca^on-for aUnoJl every cafe 
that has any difficulty, in perJpeBive ; infomuch, that whoever 
fully cbmprehends the diagrams, and can projeEi thefe objeEls, 
will (it is apprehended) find the projeBion of all others eajy. 

In this, and the foUowing parts, are many things which the 
author prefumes are entirely new, at leaf, he has never met with 
them elfewhere. 

The learner, however, is advifed, not to content himfelf with a 
mere infpeEiion of the diagrams, nor even with performing the 
problems as here exhibited, only, hut to pryeEi the fame objelis in 
various fituations, till he finds himfelf perfeEl both in the princi- 
ples and praSiice ; he is afo advifed, to begin thefe operations 
with a f mall diftance, that fo all, or moft, of the vamping points 
may be found within the limits of his paper ; hut when he fl>all 
have acquired a facility in the execution, he may take what liij- 
tance he pleafes, and if any difficulties arife, on that, or atiy 
other circumftance, hi will find in the next, 

3 jind 
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And fourth party expedients for them, this hpng the place 
frequently referred to^ in the courfe of the treat if e^ for obviating 
fiver al inconveniencies that may happen from want offpace, as 
well as for many other fchemeSy of great utility in praBice; thefe. 
were referred for this part on purpofe-, that the learner .^ by hav- 
ing gradually advanced thus far^ might be morefenfible of their 
ufefulnefsy and fo apply- himfelf with the more eagernefsy and 
pleafure, to contpreheiui them. 

'the fifth, and lafi party treats of the manner of finding the 
fiyadows ofobjeBs on divers planes y and the images of objeBs in 
refieSling planeSy but briefly y as being of lefi ufe than the for- 
mer partSy which are abfolutely necefiary, BothJhadowSy and re- 
fieBionsy are wholly omitted by Pozzo, though fo great a mafler 
in the prdBice of perfpeEivoe. The Jefuit has examples of fha' 
dows caft on planesy but is ftrangely miftakenjnfime of them, as 
•well. as in the precepts with which they are accompaniedy as isfhewny 
where they are particularly mentioned* 

ADVERTISEMENT. 

As the Author was near fixty miles from London, \vhile this Work was printing, 
it is hoped the following errors of the preis will be the more easily excufed: 
And the Reader is particularly defired to correft them, with his pen, before he 
begins the book, becaufe the fmalleft errors, in thefe Subjects, perplex the fenfe, 
and in fome cafes entirely pervert it; efpecially where letters of reference are 
miftaken. 
Page Line ERRATA. 

« S from Ihc bottom, for /, read f, 

«5 6 ■' " for Sifianei o, Fcad iipoKt; o, 

le I for fnm •which, read aiid 

1 1 - — I for having been, Kad mith«d •wati 

lo 5 from (be top, for D, read D, 

12 § from the bottom, read, hy dfavAng fmm S, through 4, te thi freiati, 

64 4 from the t«{i, dde iTo. and liegin die rentence with Fi»i 

J .-.I . .. after the words, tf tbii vaaifiiiHg hnt, inrert, thi* 

19 .1 ifrer 3, z, 10, make a full (top, and then read, J* 

€% 1 1 from the bottom, for Fig. I. Biiew is, read Fig. I. h 

87 6 for I, read e, 

93 J4 from ihe top, the laft letter in the line, for B, read B( 
9+ I fir V, Ttad U, . 

98 2+ far V, nod U, 

59 8 from the bollom, for (-which wil it ftrfytaivtU ftrptnfievhr le lit vemJUng £« 

«, C, h, and) «/ 1 . P. mi all iu faraUth, drtrtu U, P. cullimg lb* /f« «, C, b, in V, 
Read, e/ I, P, anJ tf ail it, paralUU; draw U, P, -which ■will bt ftrfttaiwlj 
ftrptnMaiUr tt tbt vamfiimg Uat a, G, b,.Md imU tMt it a V, 
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THIS ueatile, being chiefly intended for thole who are verfed 
in Defigning, begins immediately with the practice of perfpec- 
tive ; though the utmoft care hat been taken to t«nder 
every thing as dear, to any attentive reado', as the nature of the fub- 
jeft will admit. With this view, as many of the known terms are 
preferved, as poflible, that all may be readily underftood by thofe to 
whom thefe terms are familiar ; though others might have been in- 
vented that would have been preferred as more lignificanti if the 
author had intended to eiihibit a theoretic fyftem. 

His aim is to render the prance intelligible and eafy, to fuch as 
above mentioned ; forwhofe fake, the terms and methods in common 
ofe are employed. To far as is confiftent with the improvement pro- 
po&d } and in thofe cafes where others become neceflary, they are in- 
troduced and explained, and not before j by which means they will be. 
more readily underftood, and more eafily remembered. 

The reader is fuppofed to be acquainted with fome of the firft 
elements of Oepmetr^, othervyife he wants the very language of the 
feiencf, 

B Tlie 
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The letter S, is every where ufed for the point commonly called 
5Jf point cfjgk, which is the &me point that Dr. Taylor (more pro- 
perly) calls ITx center of the fiSMre^ it being that wherein the pic- 
ture is interfefted by a light line from the eye of the fpeftator, per- 
pendicular to the pi£ture (or to its plane continued, if need be) which 
line is the diOmce of the ptAore } and that end of i^ fuppoTed to 
be at the eye of the fye&atot, is always marked D, whether, flaced 
on the hoiizontal line, or elJewhere, and is called. 7^ point of 
Jijtance, 

The point S, may very properly be confideied as the center of 
the piAure, for if a circle be defcribed round it, with a radius 
e(]U7l to the diftance, the paint D, may be flaced any wkere in th« 
cireuaferenK of that circle. 
Fig. I. S, d, is /£f horizontal line, or vanijbing line of the horizontal 
plane, it beitig the interfeftion (with the pifture) of a plane paffing 
from the eye, parallel to the horizon. S, the point of/ght, or center 
of the piffure. D, the point of iifiance \ as air alio d, and £>, (in 
the circumference of the fame circle.) G, H, is the ground line, or 
. interfedtion (with thepifture) of an original plane, which is &«the 
plane of the horizon. A, is an original point, on that plane, fup-' 
pofed to be beyond the pifhire, fo far as it is placed below the ground 
Hne, that is, from A, to a j and therefore (once for all) it may be 
proper to remark, that whatever is fo litoated, Ihould be concnved to 
be turned bade, 'behind the ground line, and D, to be turned forwards, 
on the point S, in fuch manner, that A, a, and D, S, be parallel to 
each other, and (in the prefent cafe) both perpendicular to the pic- 
ture ; then fuppofing lhe,pifture tranfparent, the point A, will be feen 
through it at a, by an eye placed at D } or, to explain it otherwile, the 
vifual ray from D, to A, (when in the fituation above) will interfeft 
the piAure in a. For fuppofe a plane paf&ng through the lines D, S, 
and A, a,) when both are perpendicular to the pifture) that plane will 
cut the pidlure in the line S, a. Now the point a, muft be fome- 
where in the vifual ray, D, A, and it muft alfo be fomewhere in 
the line S, a j therefore it muft be in th«r interfeflion «, the only 

point 
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point common to both lined. And the lame luw S, 't, wouM be tfad 
interlii^on of »■ plane fafling throdgh D, S, aai A, a, (hough thcfe 
two lines were not perpendictifftr, but in any otb«r direction ('not 
ftralUI n tit fiBtrf) provided they were ftill paratld to each other ; 
and therefore the hxat point n, WAX be » tndy found i» whatfoerer 
direction A, a, and D, S, are drawn, if ftitt pardtel to edch other, as 
here A, ii tnnfpofed to A, on the gnmi tint, and D, to d, on the 
itriaaUtU tiiKi then drawing d, jl, and a, S, interfering it in a, 
that will be the fame -perfpefUve repielentation of A. 

It is evident alfe that a, a, is ibe ferJpeShe of a, A, (an ori- 
ginsrf line) and the whole Ime a, S, is Ute ferfptUhe of the 
fame original, continued infinitely, of which a, a, is a limited 
part, and aH fines terminating in E, reptefent ot^nals per- 
pendicular to the picture) for 8, reprefents a point infinitely 
dittany to which all fucb lino tend, or (which is the fame 
thing in perfpeftire) feem to lend i and is caBed their vahijh- 
ing ptint. Hence it appears, that the perfpeflive rcprefenta- 
tion of every original right line, tut parallel to tit fiiShwei is 
included between its inkrfiSlim with the pifture, and its 
vmi/hitig point :' — that is, havmg continued that onginal tine 
(wbetber perpemiietijarf tr ohlique) til) it cuts the |»£fa)te, as 
here in a, and having <bawn a parallel to the original tine, 
from the eye, cutting the picture, as here in S, the line 
drawn from a, the interfeBiimf to iS, the vamjbing point, will 
be the whole teptefentation of the original line ; though that 
line be infinitely continued beyond the piAure. The repre- 
lentation of the more diftant parts of which will approach 
to Si but the moft diftant point, <hort of infinite, will 
not reach S ; therefore that is very properly named the 
iiaiafl««g point tt fuch line. 
A, is here tranfpofed to A, and a. A, becomes by that means 
parallel to S, d j it is lb tranfjiofcd, becaufe in this, and moft cafes, it 
is cafieft for the operatioai but though it is ncceliary that thefe two 
B 2 lin^ 
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lines fhould be parallel, yet they may be y^ in any direction ; for fufw 
pofe D, tranfpofed to D, and A, to j, the vifual ray, D, j, will cut 
a, S, in the fame point tf, as is evident. 

It is recommended to thofe readers who have not yet begun this 
ftudy, to re-confider what has been faid> till they fully con- 
ceive every pari; of it, before they proceed j and if they draw 
the fchemes themfelves, they will apprehend the reafons of 
, • the feveral operations much belter, and even fave time by fo 
doing. 
In like manner may be found the perfpeSlhes of any number of 
points, and confequently of lines, and fuperficies : for inftance, 
-Fig.. 2. C, B, is a line in the fame ori^al.plane (whofe interfefiion e, 
is found by continuing it to the ground line) the extremities of which, 
being points, are fet off, (in the fame manner as was A) on the ground 
line, to f and g ; from each of which, by drawing a line to d, and 
then drawing e, S, are found the points c, and b, the perfpe£t:ive3 
of C, and B, and thus c, b, is the ptrfpeSivt of. the original line, 
C, B. 
fig. 3' E, F, is a line lying oblique to the ground line, whofe perfpeEiive 
is found in the fame manner, •oiz, by drawing perpendiculars from £, 
.and F, to the ground line, and from each interfe^tion drawing a line 
to S } then transferring the diftances of E, and F, to the fame line, 
and thence feverally drawing to d, cutting the two lines (tending to S,) 
in e, and f, and drawing e, f, this lifie becomes the pcrfpeSlive of the 
•riginal line, E, F. 

Thus any right line, however lituated, may be rcprefented, by 

finding the perfpeSive of its two extremities. Hereafter a 

Ihorter, and better method will be Ihewn of projecting any 

oblique lines, but it was necel^ry to begin with points. 

Fig. A» S* 6> 7* it is obvious, that the perfpedlive reprefentations of the 

iquare, and parallelograms are found the fame way, and that the r^on 

why the fquare needs no pricked arch, is, that having all its n4es equal, 

the diagonal from d*, determines the perfpeftivc depth, without any 

fiirther trouble. 

Fig. 
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Fig. 9. And for the Gixae rea{bn> the eafieft way of defcrilnng the per- 
fpe^tive of a circle, is By including it in a fquare, and finding the 
oght points marked i, 2, 3, 4, 5, 6, 7, 8. 

Fig. 9. The peripeftive of any irregular plan, as A, B, C, &c. may be 
found by the leveral points, as is evident. It is to be remarked, that 
the pricked^arches by which the diftances are fet off to the ground 
line, Aiould always be on the fide oppofite to d, ft. e.J- when d, is to 
the right of S, they fliould be transferred to the left, andfo vice 
verfa. 

Fig. 10. When a fquare is placed touching' the ground line, in one point, 
fo as to make, mth that line, an angle of 45 degrees on each hand, 
continue the fides, as A, B, and A, C, to t\xe ground Unct and draw 
from the points b, and £, to d*, and from the pmnts c, and £, to d*, 
which- will pvc the perfpeBtve j (d*. and d*, being equally diilant 
fix}m S.) But in the fecond part, an univerial rule will be j^ven for 
all fituations of origin^ figures. 



SOLIDS. 

Fig. II, 12. rr^HE plant are firft reduced to perfpe6dve, as here 
X. oi the cube, and parallelopiped, by the rules above, 
then perpendiculars, raifed on the ground line equal to their true, or 
geometrical hdg^ts, and from the tops, lines drawn to S ; then other 
perpentUculars from the remaining angles of the peripe£tive plan 
(meeting the lines drawn to S, from the firft perpendiculars) complete 
the folids. 

Fig. 13. This figure is aTufcan pedeftal, whofe geometrical plan, and 
elevation, are firft defcribed, then the plan in perfpeflive, which may be 
either in its place, on the piflure, or (as here,) below it, this being 
chofen that it may not incumber the work above, - and alfo that it may 
be more diftin£l, by being lefs crouded in fpace. This is performed as 
the fqtrare, at Fig. 4, and the inner fquares are determined by the dia- 
gonals, crofling the rays drawn to S, from the loweft line taken from 
a " the 
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the geometricflt plan with it» divifions. After this operation, eontutue 
the feveral parallel Iine» of the geomefrkal elevation, to the line of Sec- 
tion F, G, by pricked lines, and from all thofe iiterTcfiioni dtaw to S: 
Then fet off from G, on the froond line, the dcnfions of the geometrical 
/^z, taken from the fcoie of the pedeftal, (v>z. i, a, ;, 4—5, 6,7, 8,) 
aol ftom thefe divilions draw bin to d^ which linei wUl cot the line 
G, S : from which inlcriefbioiis, raife perpen^eidara td the tvfpeflivt 
membert of the pedeflal i thefe gerpenrticnhtl will complete the per- 
fpeflive elevation marked E. 

The perfpe^l^ve p}an might hanbectl made neater Id 9,. or any 
where on, or below the i^ound lisc; beyond the nnmbeiis 
I, 2,-— .—8, fo as not to interfere with them, or on ifaeother 
fide of 5, ft, g,) as far as Fig. 14 ^ for the petfpefbive elevatiok 
£, would have fenvcd for tbat^ by mcasa of paralleb. 
^ Then the whole is coin^tcd^ by tiling perpendiculars from, the 
feveral angles of the perfpe£)ive plan, and ditting them by parallels 
from the correfponding angles of the perfpe£tive elevation ; and laftly, 
by tracing the figure thro' thefe interfe£tions ; as for inftance, a per- 
pendicular from 9, in thepeHpe£tivepIan,Fig. 13, and a parallel from 
9, in the perfpeftive elevation, will meet at 9, m the finiJhed pe- 
dc0!aVandfbaf tfaereft. • ' 

AC B. When tbs parf^efiiveidan is> at once, reprtfented in its 
proper place, (ue,^) oa ac above die groond tine, aa at Nor 14. 
then pandteb drawn &am the. ieveral members W that 
plan, wiU cut tlie loweft Hne G, 9, of the p«rlpe£tive devS" 
tion E, in the true points, frant which the perpcndicnlars 
are to be railed to complete that elevation ; but when it is found 
more , expedient to make the plan, below the ground line [as 
at No. 1 3.) it is necelTary to fct oS: the gtmnetricil breads of 
the plan fronb G, on the ground line, with its diviiions, 
. which muft be then drawn to d, as before directed, and there- 
by the perfpeiiive figure completed; for perpendiculars £rom 
this laft per^e£tive plan, tho' below die ground line, will meet 
the parallels firom the perlpe£Hve elevation in the fame pointa. 

Thefe 
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The& levcral ways are explained, that the principles may be more 
cicwly tinderftood ? but the bcft of all methods to conceive them tho- 
coughly, will be to perform thcle operations at the time of reading, and 
not to pals on to another figure, till all the former are fully compre- 
hended : k is alfo recommended to tach as are not pradifed in the art> 
to perform this Fig. 13, in the feveral ways mentioned, before they 
lead farther: they will then proceed vrith more facility and plea- 
fare. 

Fig. 14. This figure h {TojeAedin the fame manner as thelaft, except 
Ihat, inftead of tbe plui and devation drawn geometrically, die breadths ' 
<inly of the plan, and heights of the elevation, are marked with thdr fe- 
veral divifions $ all which are drawn to S, and a diagonal from d', gives 
the fquares of the plan j then from dw fevo-al divilions of ^his per- 
fpeftivephm, parallels arc drawn to the lowed: line of this fubftituted ele- 
vation, and from tlnle interleAions, perpendiculars to the heights oi 
the Several members : By means of this preparation, the whole is com- 
jdeted in its {^ace; dio*, as hath been fald, the plan, and line of deva- 
tion, may be l^jarated, to avoid confuficm. 

Fig. 15. Thiscatample is of a rough pedeftal wjthout mouldings. 

After having made the geometrical elevation and plan, draw from 
CTery angle of both to S, thro' the fine d. A, which is to be conlidered as 
the ie^Hon <^ the {ufture ; with this diffin£lion, that d, G, part of it, 
ts the perpendicular edge of the picture, and confequently will deter- 
;inine the heights of all the points,, by means of parallels to the horizon- 
tal line, drawn from the interfe£Vions of the rays, as j, 2, 3, ^c, but 
from h, to A, (inclufive) the interle^ions are fiippoied to be on the 
bottom of the piSure touching the gronnd ; and are therefore to be 
tranfpofed tp G, H, the ground line, as at h, g, G, &c, — a, reprefent- 
ing A; for fetting one foot of your compaJTes at A, and extending the 
other to h, on the line of fe^ion, the whole is transferred to the ground 
line, from a, to h, together with the intermediate divifions, from which 
ifft points, perpendiculars bang drawn, will meet the refpeftive 
parallels in the true per^)e£tive points, which being joined will form the 
figure. 

iV. B. In 
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N, B, In the ground Urc, the pobt h, muft be placed eiradly 
at the fame dlftance from /, as h, is from d, on the line of - 
fe^on ; otherwije the pedeflal wilt not be- feen in the pi£hire, 
as the fpeftator ftanding at S, fees the original. 'This method 
of proje£iion is Pozzo'j, in bis fecond vo/umct and is introduced 
for reafons which will be explained hereafter. 
Fig. 1 6. . The next is without geometrical plan, or geometrical devatacm. — 
Having firft drawn the bafe line, a^ A, and divided it geometrically at 
c, and d, (for the body or trunc of the pedeftal) pr(^e£t the whole bafe 
perfpe^livelyj by means of a diagonal from D« then any where apait on 
the ground line, as at k, ere£t a perpendiculari the height of the whole 
pedeftal, and-divide il geranetrically at the hei^^ts of the feveral mem- 
bers ; and from theft diviAons draw to any point in the horizoi;i« as/; 
after wluch> draw parallels from all the angles of the perfpeftive plan to 
k, / (the loweft line of the perfpeftive elevation,) and, from thefeinter- 
ie£tions, ere£t perpendiculars, cuttingthe feveral lines drawn to/ and, by 
thefe laft interfeftions, form the perfpeftivc elevation, then, by means of 
parallels, from the feveral members (cutting perpendiculars, raifed from 
the fevetal angles of the perfpcftive plan). complete the figure. 
Fig. 17. Here is added one' objeft more, left any difiiculty Ihould arife 
from, fuch figures whofe iides are not fimilar, but whoever has under- 
ftood thus far, wilt perceive how this is performed on infpedion ; the 
method being the fame as at Fig. 15, except that inftead of drawing 
all the lines of the geometrical * to the point S, in the horizontal line. 
In this fchemc, thofe of the plan are drawn to another point below, as if' 
T, to avoid confufion, but then it muft be remarked, that as T, f, is 
equal to S, D, (the diftance) fo R, i, muft be equal to /, B, for the rea- 
fon given above at Fig. 15, and here the line of divifions taken from 
1 B, &c. tranfpofed to 1 b, was fet off on the ground line, the contrary 
way to that of Fig. 15, (the rays being drawn to T, the contrary way 
to S,) that the rays in the finished figure may run to S*. 

* Tbe tenn ^)p//w«/ here, and elfewhere, (whea withoat a-fubfUndv?) i« uftd futiftannvcljr 
for the «ri^nal objeS, u the term /«r^AW is freqoeptly ufcd for the rej^reftatation. 

Fig. 
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SINCE the completion of this treatife in the order propofed, it 
has been thought proper to prefix a few of the firft principles 
of geometry, to facilitate the progrefs of fuch readers who may not 
hgve been converfant in thele ftudies. 

Definitions from Euclid's Elements. 

Fig. I. A point is confidercd as having no parts, as A. 

2. A line is conlldcred as having no breadth, as A, B. 

3. The extremities of a line are points. 

4. A right (or flxaight) line, is that which lies equally bet-ween its 
points, <^ is the fliorteft that can be drawn firom point to point, as 
A, B, fig. 2. 

5. A fuperficies is that which hath only length and breadth, wiUiout 
depth, or thicknefs, as A, B, C, D, fig. 3. 

6. The extremes or ends of a fuperfides are lines. 

7. A plain fuperficies is that which lies equally between its lines. 

8. A pldn angle, B, A, C, is an inclination of two lines in a plane 
to each other, as A, B, and A, C, the one touching the other, as in 
the point A, fig. 4. 

N. B. The fecond, or middle letter, is always the angular point. 

9. When the linea which cont^ the angle ai*e right (or (bright) 
lines, it is called a right'lined ang^e. 

If both be curved, it is a curve-lined angle i if one be curved, 
and the other right, it is a mixed angle. 



Fig- 
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ig. 10. When a right line, as A, B, ftanding upon a right line, as C, D, 
makes the angles on each fide equal, then both of them are right 
angles, and the right line A, B, is called a perpendicular to C, D, 

fig-S- 

1 1. An obtufe angle is that which is greater than a right angle, as 

E, B. C, fig. 5. 

1 2. An acute angle is that which is lefs than a right angle, as E, B, D, 

fig. 5- 

1 3 . A circle is aplain figure comprehended by one line, which is called 
a circumference, to which all right lines drawn from the point in the 
middle of the figure (called its center) are equal, as C, A, — C, B, — 
C, D, fig. 6. 

14. The diameter of a circle is a right fine, as A, B, drawn through 
the center C, and being terminated by the circumference, on either fide, 
divides the circle into two equal parts. 

1 5. A femicirde is contained by the diameter, and half the circumfe- 
rence, as A, D, B, fig. 6. 

16. Of trilateral, or three fided figures, thai which hath three equal 
fides, is called an equilateral triangle, as. A, B, G, fig. 7.. 

17. That which, hath only two fides equal is called an ifofceles tri- 
angle, as A, B, C, fig. 8. 

18. And that which hath all the three fides unequal, is called a fcale- 
num, as A, B, C, fig. 9. 

J 9. But that which hath one angle right is called a right-angled tri- 
' angle, aS A, B, C, fig. 10. 

And the fide oppofite to the right angle is called the hypothe- 
nufe, as A, B. - 

20. Of quadrilateral figures, the fquare is that which hath the four 
fides equal, and the four angles right, as A, B, C, D, fig. 1 1. 

21. An oblong, or long fquare, is redaoglcd, but not equilateral, as 
A, B, C, D, fig. 12. 

22. A rhombus, is a figvue cquilataal, but not right-angled, as 
A, B, C, D. fig. 13. 

Fig. 
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Fig. 23. A rhomboides, hath the qipofite fides and angles equal, but is 
neither equilateral nor right angled, as A, B, C» D, 6g. 14. 

34. All other quadrilateral figures (being irregular) are catted trape- 
ziums, as A, B, C, D, fig. 15. 

25. Parallels are right lines in the fame plane, which being infinitely 
prolonged on both parts, would never meet, as A, B and C, D, fig. 1 6. 

26. A parallelogram is a quadrilateral figure, whofe oppofite fides are 
parallel, as A, B, C, D, fig. 12, and 14'. 

27. When in a parallelogram, as A, B, C, D, fig. 17. there is drawn 
a diameter (or diagonal) A,C, and two right lines G, H, and F,.E, 
parallel to the fides, cutting the diameter in the fame p(Hnt I» fo that 
the parallelogram be divided into four parallelograms, thofe two, 
I, E, D, H, and I, F, B, G, through which the diameter doth not 
pafs, are called complements^ but the two others, I, E, A, G, an4 
I) F, C, H, throu^ which, it doth pafs, are &id to be ■ about the dia~ . 
meter. 

Some Propofitions from the firft, fecond, third and 
fixth, books of Euclid's Elements. 

PROP. I. PROBLEM. 

upon a given right line A, B, (fig. 18.) to make an equilateral 
triangle A, B, C. 

On the center A, at the diftancfe A, B, defcHbe the circle B, C, D, 
and on the center B, at the fame di^nce B, A, defcribe the circle 
A, C, E, and from the point C, where the circles interfe£t one an- 
other, draw the two right lines C. A, and C, B. Then A> B, C, will 
be an equilateral triangle. 

For A, C, and C, B, are each equal to A, B. by conftru£B6iL 

P R O P. IX. PROBLEM. 

To divide a ^ven right.lined angle B, A, C, (fig. 1 9.) into two equal 
parts. 

ft 2 Let 
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Let there be taken, in the line A, B, a point at pleafure, D, and on 
A, C, cut off A, E, equal to A, D, (by fetting one foot of the com- 
paffes on A, and with the other defaibing the arc D, E ;) draw the 
right line D, E, and on it make an eqmlateral triangle D, F, E, and 
draw A, F, which will divide B, A, C, into two equal angles. Or the 
point! D, and E, being found, the' right line D, E, may be omitted; 
and inftead of whole circles (as at the firft Prop. fig. 18.) only mark 
the interle£tion at F, as in thb figure. 

PROP. X. PROBLEM. 

To divide a given right line A, B, (fig. 20.) into two equal parts. 
Euclid directs here alfo to make an equilateral triangle A, C, B, on the 
given line, and then to dinde the angle C, as in the laft propolition ; that 
is, by means of another equilateral triangle below the line ; but if the an- 
gular points above and below are found by interle£tion, it is fuflicient. 

P R O P. XL P R O B L E M. 

On a given right line A, B, (fig. 21.) and from agiven point therein 
C, to raife a perpendicular C, F. 

In the part C, A, take any point D, and let C, E, be taken equal 
to C, D ; then, on D, E, defcribe the equilateral triangle D, F, E, and 
draw C, F, which will be perpendicular to A, B. 
. To raife a perpendicular at the end of a line A, D, fig. 11. With . 
■ any opening of the compafles A, D, defcribe the arc D, e^ft and with 
the fame opening the arc D> f, and again with the fame opening e,fi 
laftly> with the fame e^ g, and /, ^, now draw gt A, which will be 
perpendicular to A, D. 

P R O P. XIL PROBLEM. 

On a given right line A, B, (fig. 22.) and from a ^ven point C, 
which is not in it, to draw a perpendicular line C, F. 

Let any point H, be taken on the other fideof A, B, and from the 
point C, as a center, at the diftance C, H, defcribe the cirde D, H, E, 

■ cutting 
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cutting A} B, in the points D, and E, and divide D, E, into two- 
equal parts in F, and draw C, F, which will be perpendicular to 
A, B. 

PROP. XIII. THEOREM. 

When a right line E, B, (fig. j.) falls on another right line C, D, ei- 
ther it makes two right angles, or two angles equal to two right angles. 

Dem. For if the angle E, B, D. be equal to E, B, C, they (hall 
be both right angles ; but if it be unequal, let A, B, be drawn at 
right angles to C, D, then A, B, D, and A, B, C, (hall be right 
angles. Now fmce E, B, D, and E, B, A, (taken together) are 
equal to the right angle A, B, D, if the common angle A, B, C, be 
added, then the three angles E, B, D, — E, B, A, and A, B, C, (hall 
be equal to the two right angles A, B, D, and A, B, C. And lince 
the angle E, B, C, is equal to the two angles E, B, A, and A, B, C, 
if you add the common E, B, D, the two angles E, B, D, and E, B, C, 
(hall be equal to the three angles E, B, D, — E. B, A, and A, B, C. 
But thefe three have been (hewn to be equal to two right angles j there^ 
fore E, B, D, and E, B, C, (hall be alfo equal to two right angles. 
Which was to be demonltrated. 

PROP. XXII. PROBLEM. 

To conftitute a triangle F, G, K, (fig. 23.) of three right lines equal 
to three given right lines A, B, and C. 

Draw an indefinite right line D, E, and on it make D, F, equal to 
A, — ^F, G, equal to B, and G, E, equal to C ; and from F, as a center, 
with the length F, D, defcribe a circle D, K, L: again, from the 
center G, with the length G, E, defcribe the circle E, K, L, and draw 
F, K and G, K ; then the triangle F, G, K, is made of three line* 
equal to A, B, and C. 

PROP, XXIII. PROBLEM. 

On a given right line A, B, (fig. 24.) and at a point given. A, to 
make an angle F, A, G, equal to a given angle D, C, £. 

z Set 
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Set one foot of the compaffes on C, and with the other foot, at 
any diftance, dcfcribe the arc E, D; then, whh the fame opening, fet 
one foot on A, and- defcribe the arc G, F. Take, with the com- 
palies, the diftance D, E, and fet it off from G, to F, and draw 
A, F ; then the angle F, A, G will be equal to E, C, D. 

PROP. XXXr. PROBLEM. 

Through a given point A, (fig. 25.) to draw a parallel to a given 
right line B, C. 

From A, draw an oblique line A, D, to the line B» C, and from D, 
with the diftance D, A, defcribe the arc A, B ; then from A, with 
the fame diftance, defcribe the arc D, E, make D, £, equal to A, B, 
and draw A, E, which will be parallel to B, C. 

PROP. XXXII. THEOREM. 

Of every triangle, as A, B, C, (fig. 26.) (one fide B, being pro- 
longed) the exterior angle A, C, D, is equal to the two interior, and op- 
pofite angles A, and B. 

And the three angles of any triangle, as A, B, C, are equal to two 
right angles. 

For having drawn C, E, parallel to A, B, it is evident that E, C, D, 
muft be equal to A, B, C, and alfo that the angle A, C, E, muft be 
equal to C, A, B. tbii is not haeJlriSily demonfirated, nor is that 
•necejfary in tbts inirodu^ion, hut the reader is referred to the pre- 
ceding propo/itions, in Euclid, for farther fatisfa£iion. Therefore 
the exterior angle A, C, D, (compofed of them both) muft be equal 
to A, and B} which is the firft afiertion. 

Again. Smce the angle A, C, D, and the angle A, C, B, taken to- 
gether, are equal to two right angles (by Prop, XIII.) and fince the 
angle A, C, D, is equal to the angles A, and B, (as above) it follows 
that the angles A, B, and A, C, B, which is common, (the three ari- 
gles of any triangle,) are equal to two right j which was the fecond 
afiertion. 

PROP. 
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PROP. XXJCV. THEOREM. 

The parallelogrami A, C, D, B, and F, C, D, E, (fig. 27.) confti- 
tuted oathe fame bafe C, D, and between the lame parallels A, B, and 
C, D, are equal to one another. 

For the demonfirotion oftbis, and the three folhwing propojitimsj the 
reader is referred to Euclid. 

PROP. XXXVI. THEOREM. 
Parallelograms on equal bates, and between the fame parallels>.are 
equal. ' 

PROP. XXXVII. THEOREM. 

Triangles (being the halves of parallelograms) conftituted on the 
iame bafe, and between the fame parallels, are equal. 

PROP. XXXVm. THEOREM. 

Triangles on equal bafes, and between the fame parallels, are equal. 

PROP. XLVI. PROBLEM. 

On a given right line A, D, (fig. 11.) to defcribe a fquare. Draw 
the right line A, G, perpendicular to A, D, make A, B, equal to A, D, 
through B, draw a parallel to A, D, and through D, draw a parallel 
to A. B. 

PROP. XLVII. THEOREM. 

In any right-angled triangle, (fig. 28.) the fquare of the hypothenule, 
(/. e.) the fide oppofite to the right angle, is equal to both the fquares 
of the other fides taken together. 

For demonftration, the reader is referred to Euclid i but to aflift 
the imagination, a regular figure is here exhibited, which will 
make the propofition evident, on infpe^on only. 

PROP. XXXI. of the third book of Euclid. THEOREM. 

The angle in a femicircle"(fig. 6.) 13 a right angle. For demon- 
dratJori, fee Euclid. ' ' " D E F I- 
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DEFINITION III. BOOK VI. 

A right line is faid to be cut in mean, and extreme proportion, 
when the whole is to the greater fegment, as thc-g'reater fegment is to 
the lefs. 

LEMMA. Fig. 29. 
To (Kvidc a given line A, B, in extreme and mean proportion. 

Through the extremity A, draw F, D, perpendicular to it, bife6l 
A, B, in X, take A, D, equal to A, X, and from D, as a center, 
with the radius D, B, defciibe the arc B, F ; then from A, as a center, - 
with the radius A, F, dcfcribe the arc F, C, and C, will be the point 
fought. EMclidy Prop. XI. of the fecond book. 

PROP. II. BOOK VI. THEOREM. 

If alright line a, c, be drawn paralld to one of the Hdes A, C, of a 
tiiangI#*"A, B> C, (fig. 9.) it Ihall cut the fides of the triangle propor- 
tioflaliy. SG^Euciiif. 
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Fig. 18. is performed in the fame manner as 14, but in this, the lines 
which form the peripe£live plan, are left vifible, that the operation may 
more eafUy be underftood. The meafurcs for the perfpeftive plan are 
taken from the geometrical, and fet off «n o, p. From thence rays 
aye drawn to S', and the diagonal from p, to D', cuts the ray q, S'> in 
the point z, which determines the perfpeflive fquare, that reprefents 
the fquare B, Z, in the geometrical plan, and, by means of this, th^ 
whole plan is put into perfpeftive. On the perpendicular o, 7, mark 
the geometrical heights of the feveral members, and from thefe diviTi- 
' ons draw rays to S^, and then draw parallels from all the angles of the 
bafe, to o, S', the loweft ray j and from the feveral intcrfeftions, raifc 
perpendiculars to the uppermoft, and fo form the perfpe£tive elevation, 
as at Fig. 14, hut nxhich is more apparent at Fig. 16, becaufe the elevation 
is there feparated from tbe body of the pedeftal^ tho' the method is the fame). 
Now raife perpendiculars from all the angles of the plan, and, by 
means of parallels from all the members of tbe elevation, meeting theie 
perpendiculars, complete the whole figure, in the fame manner as was 
done at Fig. 14, and 16. — Particular care mujl be taken that each por 
rallel,from tbe elevation, meet its correfpondent perpendicular from the plaif, 
to determine tbe fame member, and this is, perhaps, the eafieft, and (horteft 
method of all : for the perfpe£live plan is made with as few lines, and 
in as little, time as the geometrical, which is unneceHary here } and 
inftead of the whole geometrical elevation, the geometrical divifions, or 
heights only (on the firft line o, 7) are necefiary : fo that the meafurcs 
may be taken from a book of archite^ure, without drawing any thing 
geometrically ; and if their meafure? {in fuch book) be on a larger, or 
fmaller fcale, it is eafy to fet them off in any proportion required for the 
perfpeftive ; as in this very figure, the m^ure for the bafe is limited 
to o, p, wherefore firft draw o, p, in its place; but as the meafurcs 
here, are equal to the original at B^ and tWs expedient (for that reafon) 
unneceflary in the prefent figure, it is morp cpnvenient to fliew it apart. 
— Suppofethen, 0, p, drawn in its place Fig. 18. (as direfted above) 
draw from o, any other line, o, t, and on it mark all the geometric*! 
divifions of the plan from the bpok j then lay a parallel ruler from 
C t, to 
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I, to p, drawing t, p, and parallel to it, all' the reft of the divifions 
from o, t, to o, p, and the lirie o, p, vrill thus be truly dirided j 
whether o, t, be longer or (horterthan o, p. 

And alfo having drawn in its placeu perpendicular to 0, p, as o, 7, 
Ifor the elevation, draw any other Hire from o, as 0, T, on which mark 
the divifions of iJie geometrical elevations from the fame piece of archi- 
tefture in the book, and (in order to preferve the proportion of the 
fcafe) ftt off the meafiire of 0, p, on the petpendicnto o, 7, reaching 
to V, and the meafure of o, t, on o, r, reaching to t', tkren lay the roiler 
ftom V, to t*, drawing that line, parallel to it, transfer all the divifions 
from o, r, to o,v, which will give them in the fame proportion as thofe 
on o, p. 

In this firil part, the finreral methods propofed by visiters before Dr. 
Taylor are exhibited, any Of which wiR anfwer the pmpole, when ob- 
jefts ate phiced direffly in front, and on the horizontal plane j but 
vhen objefls are in an oblique fituation, even on the horizontal plane, 
tsii efpedally.iAen they are on an obfique plane, or when the figures 
TO be reptiefcnted on any plane arethemfelves hregular, the new method 
win appear preferable beyond all comparifon. 



S E C O N D P A R T. 

THESE few examples are fuffident for the firft part, that being 
intended only to exhibit the common methods, with fome im- 
provements ; wliich methods, tho' ufeful in many cafes, arc no mor^ 
proper for fome, than the mle of addition, in arithmetic, is proper for 
finding the produft of a fum in multiplication; and notwithftand- 
ing a perfon, ignorant of multiplication, might find, by addition, how 
much 300 times 278 makes j yet, in order to afcertain it, he muft fet 
down 478 tbree hundred times, and add all together i whereas, if he 
. undcrflood multiplication, he would do it in an inflant, and be much 
tefs liable to miftake ; It is not pretended that the cafes are exafHy pa- 
rallel, but a few examples will (hew that this may not improperly ferve 
a for 
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for UltM^Dtion, and that th^ <^)nunon ra^jiods are attended with fuch 
tedioHs opci>«tionS} filch a mukitude of unaeceflary Hne^ and, in fome 
fituatk)n»] with iiich perjdexed and intricate fch^nes, aa- require more 
thftv human patience to execute, and, after all, ren^ miftafaes almoft 
unavoidaUo, of which any oho wiR be convinced who fludl examine 
the i^ates of Pozzo^ even in his lecoQd volume, where he ha» publifhed 
his fhcffter method, which he had protni&d in his firA, as well as in 
other authors ; efpedall^r when they exhibit objefts in oblique positions, 
not (Hily on obbque ^anes, but even on that of the horizoit. 

In this fecond part, therefore, it is proposed tq fiiew the advantages 
of the new method, by comparing k with dia old, in ftverat Inftances : 
and here it may be proper to pbierve, that thole readers, whofe leifure . 
or curioiity may not permit, or incUne th?m to examine the feveral 
comparifons propofed, may neg1e£t the examples oi the old methods, 
and go regularly thro' thoA of the new, and &> arrive^ the knowledge 
of the practice the fliorteft way at once : thofe however who are already 
acqtiainted with the old methods, . will be better fatisfied on feeing the 
diil^rmt manners' of operation, in the fame examples j, and it is pre- 
fumed that much the greater number of readers may be of this 
clafs. 

Fig. 19' A, B, C, £, a par^elogranu making a given angle with the 
ground line G, H, rej^fented, in perfpeftive, by the common method 
before explained. 

Fig, 20. The fame parallelogram by the new method. And htre, in- 
ftead of placing the diftance on the horizontal line, it is proper to 
raife it perpendicularly, as S, D ; then continue the fides of the plan C, 
A, and C, E, till they cut the ground line in G, and H ; from D, 
draw D, a, pfM^lel to A, B, and C, H, cutting the horizontal line in a, 
and draw D, e, parallel to £, B> taid C, O, cutting the horizontal line 
in e ! tlicn draw B, a, and H, a, and ^o B, c, and G, e, which com- 
plete the perfpeftive reprcfentation : the lines thcmfelves forming the 
figure, without the trouble of finding points, or riique of miAake, or 
of inaccuracy in joining them when found* 
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N. £. A, B, and C, £, H, being paralleU D. a, is parallel to 
both } as is D, e, to E« B, and C» A» G ; and it is an 
univer^ rule, that all original lines parallel to each other, 
(^d not pardlel to the picture) run to the fame point in per- 
fpeftive i which, vvhen not the point of fight, is called by the 
old v^riters ai> accidental point, or more generally a point of 
coocqurfe ; but by 1'aylort a 'vanishing pointy whether it lies in 
the horizontal Une, or elfewhere : Thus a, is the vanifliing 
point of A, B, and C, H, and B, and H, being their interac- 
tions, th^r perfpeflives are found between B, and a. and be- 
tween H, and a ; and ib, univetfally, the perfpe£tives of all ori- 
gioat lines (not parallel to the picture) lie between their inter- 
fe£tions with the picture, and their vaniftiing points, as-was 
obferved before. 
Pig. fii. A, B, C, E, the plan of a cube placed obliquely to the ground 
IJnfe. — It is required to find the perfpeftive of the whok cube in that 
fituation. 

Accor(^ing to the old method : After having found the perfpeftive of 
the plan, And raifed perpendiculars from all the angles, iet off the geo- 
metrical height any whereon the ground line, as at /, and draw from 
the extremities /> and. ^, to any point in the horizontal line h| 
then draw parallels from all the angles of the perfpe£tive plan, to the 
lower line y, h -, and, from the interfeftions, raife perpendiculars to the 
upper line j and then, from thefe perpendiculars, draw back other pa- 
rallels to the correfponding perpendiculars raifed from the angles of the 
perf^fettive plan, which will complete the cube. 
JFig. 22. To reprefent the fame according to the new method : After hav- 
ing found the perfpeftive plan, (as at No. 20.) raife perpendiculars 
from all the angles of the peilpeftive plan, and make c, i, (which 
touches the ground line) of the true geometrical height ; then from i, 
the top of this line, draw to e, and fc, (as before for the plan,) and 
from 2, to K, and from 3, to e, interfering each other at 4, and 
So finifll the upper fquare, as the lower, which . completes the. 
figure. 

After 
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After what has been faid (at Fig. 1 5. and 1 7.) of Pozze's fecond 

method, it Would not be neceflary here to add any thing 

more in e:j:planation of it, if it were not, that there will be 

feveral occaflons for tfie fame kind of operation ; wherefore, 

to render it as clear as poflible, the following example is 

propofed. 

Fig. 23. A, is an original parallelogram, fuppofed to be placed on the 

horizontal plane, behind the picture, whofe interfe£tion with that plane 

is G, h, the ipeflator ftanding at d ; wherefore firft draw lines from 

each angle to d, which will cut G, h, then transfer thofe interfeftions 

to the proper ground line of the pifturc G, H ; begin by fetting one 

foot of the compailes in o, (which is the interfefllon of d, o, with 

G, h, perpendicular to it,) and fo transfer the feveral diviltons from 

the line G, h, to the line G, H, beginning at O, in this laft line j and 

from I, 2, 3, 4, on G, H, raifc , perpendiculars. 

After this operation, raife perpendiculars alfo from all the points of 
the original figure A, to die line G, H, (continued behind G,) and 
from their interfeftions with this line, draw lines to S, which will cut 
O, D, the lection (or upright edge) of the picture, and from thefe in- 
terfeftions (viz. of the lines to S, with G, D,) draw parallels, which 
meeting with the perpendiculars r^ied from 1, 2, 3, 4, determine all the 
points of the perfpe£tive ; but here care mufl be taken that each pa- 
rallel determines its correfponding perpendicular ; as for ■ inftance, the 
perpendicular. 3, correfponds with the loweft parallel, marked alfo 3, 
and their interfe£tion reprefents the neareft point of the objefl marked 
3, and foof the rell, which are all marked with their correfponding 
numerical figures : thisi and the examples before referred to, are per- 
formed by the fhorter method of PozzOt exhibited in his lecond vo- 
lume, which he propofed as the mofi: expeditious manner of all } and 
for that reafon it has been thought proper here, and in fome following 
examples, to make, the comparilbn between this method and the 
new. ■ 

This example is the fame kind of objeft, and fituation, as 
ii above fhewn at Fig. 19^ in the common medied, and Fig. 20, in 

the 
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the new, to v^ch the reader is reCerred, wbo oaf compare them 
together. 

Here is alfo added the &me okqe^t. ftccoi^jtg to ^ method of 
ji, Boje, (a famous Frendi engraver and author, who wrote about 
one hundred years ago) not only becauft he aiftfta his to be the 
eafieft, fhorteft, and moA exaf); of any to that time, or that ever could 
be invented *, b«t alfo becauTe it is ftill fo cfeemed by fiime modems ; 
he pr(^o&9 two m£tb.ods littlie different from each other, both of them 
ve ihewn in this example. 
Fig. 24. Axbd firft at Fig. a^, where the original objeA i& endoficd in 
iquares of feet (or any known meafure) gecwauetricaUy, the diftance is 
iet (^ in the fame meafure, aa from p. to D, eight feet, and the height 
of the eye, as from D» to O, five feet. 

In order to put this in perfpeftivc, as b^w at Fig. 25, draw tho 
ground line G, H, and divide it into feet ; draw S, S« for the horizontal 
Kne, parallel to G, H, and the heigh* of O, O, from it ; and having 
placed S, on that line perpendicularly over P> (which correfponds with 
P, above,) d/^aw rays .from aU the divifions to S j then, in order to re- 
duce the Iquares into perfpeftive, (tnftcad of fttting cff die diftaiwo 
irom S,) make a perfpe£tive fcate, or echilltfkyatttty (as he calls it,) by 
marking from any point of the horizontal line ,eight parts of any 
.opening <^ the coaq)a(Ies fi^v the eight feet: 4s here from a, to b^ and 
take one oi thele parts from G, to d, draw d, a, ai^ G, b, which 
will cut d, a, in c, draw the parallel throti^h c, and from the point 
where that cuts G, a, as at e, draw again to b, and ib. on, till you have 
as many parallels as ai% wanted. . G, a, d« id what he calls the fcale, the 
peculiar advantage of which is, that you may always divide the fquarea 
perfpeftively within the pil^re, wKatibever di&ince be taken, becaule 
any opening of the compaffes may anfwer to your foot, the truth c^ 

* Hh nutrdi «»,— I&qudle mutiere t'eft trcnree, fani contrcdit, It pliu famitieic, «t abregee, 
jafte, & predle qn'ancunc qu ak mcc»c puve, M j'ofe bicB dire ^ui ptrefifX. ^vtrtiffkmnt. 

His book ii indded, '• Mojrcn aDiverfel de Pistiqocr la PeifpefUve -for lei Tablcipz OQ 
*■ Surfacei irregulicr«, &c. A Pari*, MDCLIU. Par A. Bofle." 

And j^ain Owp. I. J'ty dtt qae j'tvoii mU es lumicre on trait^ de perTpeAivv qne }c cioit, 
avec plufieun, ctra It meillctt yu fe foU lait, et, ft Arm fee 

.the 
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the operadoa d(|>aK]s on\f on making G, A, equal to one fiich i^)»ing, 
OT divifioB. Now find the feveral points, of the objeft in thefe per- 
ipeduve fqaaivs, corrciponding to the origpuial in the geometrical ^an> 
join thefe points, which compete the work. 

His other manner diSers in nothing from this, except that inAead of 
Rawing the fays 4nd the parallels quite through them. You need only- 
make the perfpcSive fcale, and divide the perpendicular S, P, by that 
fcale, and fo meafure the depths of the ieveral points by the line S, P.. 
and tlie breaddis from the fame line on both iides, coiTe^nding 
to the original : but then, in ov6g[ to <et off the para^el feet, it is 
Hec^ry to add the line e, a, placing e, one rral geometrical foot 
diftant fjom G, which will determine the perfpcftivc parallel feet, 
all the way up. 

The perfomiance of all tiiefc particulars will convince any one <rf 
the tedioufnefe, as well as uncertainty, of this manner of working ; it 
will be found almcft impoflible to af<xrtain the exa6; place of the feveral 
points, even with the utmoft care ; not to maiti<Mi the necefliCy of 
making ^ that preparatory geometrical -woik, if not in fquares, yet 
in divilions *. 
Fig. 26. Next follows the iame objeiS, according to the new method, in 
order to be compared with thofc above, which having been before ex- 
plmned at Fig. .20, from which this dif&rs cmly, in that the neareft 
angle touches n<X the ground line. It is to be c^ferved, Aat the lines 
here form the objcft, without the poffibility of miftaking, and with 
the utmoft ^aftnels, and in the tenth part of the time. The per- 
pendicnlar S, D, is the diilance o, and d, the two vaniihing points, 
found by ^avnng D, o, on one fide, tlnd D, d, on the other fide 
paraUel to A, B, and £, B, refpedively. 
Fig. 27. This pedeftal is reprefented in perfpe£tive by Pozzo's fhoirter 
method, as explained at Figures 15, and 17, to which nothing need 
ht added, except that the gecnnetric^ elevation muft be formed by 

. '* To do joBke. totRrvr, to the anhor. It ii admow M gcil <bM tbit icale is, io fome 
«i«t, a Tcr/ aicful expedient i tboagh U will by po means jBOiQr what he Uyt of hit geoeral 
Mthod. 

pcipendi- 
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perpendiculars &om all the angles of the plan, as placed obliquely, 
which, in a complicated defign, makes fometimes a very odd, and intri- 
cate figure, . fcarcely intetligible, as appears -in feveral inftances in 
Pozzo's fecond volume ; whereas, according to the new method, this 
never happens ; but, on the contrary, how complicated foever the 
original may be, the plans and devations always make the fame kind 
of figures as the original geometrical objeds. This will be fhewti 
hereafter. 

The operation is the fame as at Figure 23. And here, befides the 
, great number of lines, much time, patience, and carC) are necelTaiy to 
find the correfponding points, (after Shaving drawn all the perpendicu- 
lars, and parallels of the plan, and elevation,) which renders the work 
very liable to errors- 
Fig. 28. Here is alfo' added the fame pedeftal, in the lame pofitiofi, 
according to A.Boffe'% method, by means of fcpiares, (which is fiiorter 
than his other mentioned before, becaufe the meafuring is avoided, 
which requires inore time than making the fquares ;) -but, befides ib 
many needlefs lines, there is great danger of miilaking the points 'by 
the perfpedive meafures, and mucli time is neceflary to complete the 
figure with any ixaiSlnefs. 

N. B. The imall plan above is, (in this method,) a neceflary 
preparation, and the feveral points of the peripe^ve plan 
are determined by marking thein in the fame parts of the 
perfpeftlve fquares below, as in this, refpeftlvely. The per- 
pendicular e, f, on the fide of the fmall plan above, is 
divided . geometrically for the height of the members, which 
are to be transferred alfo to the perfpe£live i forinftance, the 
top of the capital is four fcetj therefore, on rfie ground 
line take four feet, and with that meafure turn the compafles 
from the neareft angle 1, which touches the feme, ground 
line, to h.— . — Again, for the fame height at i, take four feet 
on the parallel at i, and turn the compafles up to k ; and fo 
for every other point j after which they muft all be joined. 

Fig. 
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Fig. 29. But in the reprefentation of die lame pedeftal, by the new me- 
thod, the whole work is performed by means of three points only, 
a, b, and c, to which all the lines are drawn, and thefe lines form the 
figure itfelf i fo that having fixed one end of. the ruler at a, the. lines 
of two fides, (i.e.) all that are parallel in the original, are drawn with- 
out taking it off, and by placing it ate, the lines of the other two 
fides are all drawn, without moving the end from thence, and, with 
the utmoft exa£bie& } b is the vaniflung point of one of the diagonals, 
found by drawing D, b, parallel to d, b, in the geometrical plan. 

If what ha& been hitherto faid of this method be underftood, 
(eipecially at Fig. 22.) this will not need farther explanation ; however, 
to leave no difficulty ; After having railed perpendiculars from all' the 
inward and outward- angles of the perfpefUve plan, the geometrical 
meafures of the hdghts are marked on the perpendicular of the nearell 
outward angle, (which is pricked, or dotted %) and, from thele divi- 
fions, lines drawn to b, cutting the perpendiculars of the nearell and 
fartheft angles of the die, o^ body of the pedeftal, determine the &ve- 
ral points of the die ; and drawing £rom thele interle£tions to ^ and c, 
the reft of the die b completed, and To of the mouldings. 

Fig. 30. The next figure reprefents two bafes leaning one againft the 
other, taken from the 28th of Fozzo's fecond volume, both of them 
railed from the horizontal plane ; for which reafon he lays, " be could 
** not a^n a point of fights and therefore was obliged to transfer all the 
" points one by one laitb bis compajes, that he might find the termination 
*' and curvature of each line *." And ^though (in the plate referred 
to) he has not left the lines by which thofe points were determined, 
yef whoever underftands his method will perceive the neceljlty of them, 
and that jn fuch oblique fituations, they muft be almoll innumerable, 
as will appear throughout his book, on inlpeftlon of the odd plans 

* Hii writ art, — deTcendendo cum lincii occnlds, ad peipfodiculuii). Tio fingulu projeftarii 
limboram defcribantnr totideia circnli in vefligio, ut anufijuifque aptd coUocetur, uque ab 
MtriTqiM fienint ^«fet optki adninbrUx : fr* fKJimi trrtum tem/i futSma fiWtrt men ftai, n 
fW haristnlalti ntn Jmt. Sti trtmjtmk^ (irdnt, fi^ilUUM, fmSa, at fnem, at fintttitum 
tignfyut Uatm iwvmrtm, tit, 

D he 
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he was obliged to make; wMch of themfdves ait extremely difficult to 
form, and intricate when f<»med. 

The pains of fo tecfioos an operation, as this mediod reqmrts, mi^ 
have been fpared; but that Pozzo's books (eCpcaaRy the fecond volume) 
are not in every one's pofieflion ; and that, of ihok who have ihem, 
very hw (if any) may have given themfelves the trouble to proje£t 
thefii, or fubjefts of the fame Hnd, by his rules j and, therefore, may 
4iot be {enftble of the ncceflity of nfing fo many lines. It was, there- 
fore, thought expe£ent to preyed: thefe ba&s in his way firft. 

The manner of working is the fame as at Figures 15, 17, 23, and 27^ 
above explained. And firft the profiles A, and B, are geometrically 
drawn, then the plans C, and D, by dropping perpendiculars from 
every point of the profiles, and from the fcveral points of the aws A, E, 
and B, F, (whidi cut the members of the bafes) in order to find the 
ftveral centers on the line C, D, which line receives all the tranfveric 
diameters, as /, d, and its parallels of the bafe A, and likewife thofe o£^ 
the baie B; but the perpendicular diameters are transferred from the 
profiles geometrically, thus ; C, reprefents the center A ; d, reprefente 
the point Ji andf, the point /j all three found by the perpendiculars; 
then from Ci upwards and downwards, the geometrical length A, </, 
oT A,f, is fet off from C, both ways, to h, and g, for the perpendicular 
diameter g, hi which comji^es this circle j the fame operation forms 
each circle^ &c. After the profiles and plans aix completed, lines muft be 
drawn from every point of both to O, cutting the line 1, 5, part of 
which, WK, from 1, to 3, reprefents the interfeftion of the bottom of 
the ptfture with the ground, and moft be transferred, with all its divi- 
fions, to the proper ground line of the pifture, and perpendiculars 
railed from all thcfe divifions. Another part of i, 5, viz. from 4, to 5, 
reprefents the perpendicular, or upright feftion of the picture j and, 
therefore, from all its divifions, parallels mud be drawn, meeting the 
perpendiculars railed from the divifions of the ground line, and diefc 
mterfeftliig, will determine the points of the perfpeflive j but the 
number and confufion of lines is fo great, that it will be neceffary to 
fix eveiy point with the compafies, or (as Pozzo himfelf advifes) with 

a pair 



dbyGoO^^Ie 



dbyGoo^^le 



dbyGoo^^Ie 



of T n Vi S P fe C T I V E. ig 

f pair in each Iiftnd> as thus j place one foot of your compaftes in i. 
on the line of teuton/ and extend t^ other to 6^ which is the inter- 
fedion of the vifual ray from D, to O, and tranfpofe this mealbre to 
the jHflure, letting one foot there in i, and the other foot will reft on 
the perpendicular marked 6, in which the center D, is to be found: at 
the iame time, iet one foot of the other pair of compa(&s in t, on the 
line of (e£tion> and extend the other to the point where the ray B^ O, 
cuts that line, as at 7, and transfer that height to the perpendicular 6, 
cm the ground line, (found by the other compaj^,) which will mark 
7, on that perpendicular, the peripeftivc of the center fought ; and this 
doubkrt^wration muft be rqwated for every point, til! all the points in 
the perfpe^tive are found, which muft afbrwards be joined : in doing aU 
this, great care muft be ufed not to miftake ; and when completed, can 
never be fo true as by the other method ; becaufe here the fcveral lines, 
which fhould be drawn to the fame vanishing p<»nt, muft be drawn 
from point to point only. Hae are u(ed five points only for each 
circle viz. the center, and extremities of two diametersi to avoid 
adding more lines. 

As to the paiaflels and perpendiculars, which incloCe the peripe£ltve, 
they might have been omitted, if the two pair of compafies be made 
vtfe of 1 and efpecially if the perfon ufmg them has got into the habit : 
but thefe lines are left, that every thing may be clearly underftood ; 
but as the pandtels are in themfelves neceflary to mark the line of 
feftion, they are only continued on to the bafes, and do not increalfc 
the number of lines. 

An the other lines are absolutely neceflary in Pozzo's fecond, or 
ihorter method. The great number of lines, and the confufion ariling 
from thence, has caufed even him to miftake, the lower bafe being faUe 
in his {date ; for the lines repreienting the thicknefs of the plinth, whicU 
are perpendicular to the ground line, and parallel to each other- 
ought to run towards a '(mtain point, and fo be neither perpen- 
dicular, nor parallel : if the fault be not his, it may be die engraver's ■ 
but whofcfocver it be, the print is apparently wrong. * 

- . D 2 Fig. 
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Fig. 31. fo Older to reprefoit this according to the new.methodi it wai 
nece^ry to 6nd the centers and diftance, both of the vaiuihing line, 
and plfture> by continuing the two fides of the lower pUnth till they 
met in a point, (as here in C,) and then drawing C, D, parallel to the 
ground line : Thus, ,C, D, . becomes the vanifliing line of the oblrque 
plane, which the lowo- ba& forms by. being nufed, and C, its 
center. 

N. B, 'This line is alvays to be ufed for object obUquefy JtMited^ as 
the horizontal line is ufed for objeEls m that plane. 

The point of diftahce D, of this vsmifhing line, was alio found, by 
dramng a, line through the diagonal of the fquare of this plinth, from 
tiie angle 3, to the vanilhing line C, D. Thus far, from Fozzo's book^ 
for etherwifey tbefe are circumfiances always given. " 

Thefe points being found, half' the meafure of Pozzo*i was taken, 
and fo the fame proportions were preferved. 

The reft is all performed as before explained -, but the fituation of 
die objects being new, a more particular detail may be ufeliil, and 
will fliew the univerfality of the principles. 

As the center of the picture, found, by a line, perpendicular to it, 
from the fpefbttor's eye, is that point to which all orig^al lines, per- 
pendicular to the picture, tend -, io every vanifliing point being found 
by fome line from the eye of the fpeftator to the picture, is alfo the 
vanilhing pcunt of all other lines parallel to that } and every line from 
.the fpeftator's eye cutting the picture, (or plane of the picture how 
far foever extended^) makes fuch a vanifliing point; thus C is the 
vanifliing pcnnt of the ^ne i, 2, and of all ori^nal lines' parallel 
to it. 

S, D, is the horizontal line, found by making the angle D, C, D, 
equal to that which the plinth makes with the ground, and defcritnng 
an arc from D, to D, with an opening of the compa£Ces, or radius, 
equal to C, D, (the diftance before found,) and drawing D, S, parallel 
to i!>, C ; ttaeii drawing through C, a line perpendicular to D, C, 
cutting p, S, in S, that point S, becomes the center of the {nfture, 
^od D, S, the diftance of it.— .D, C, is the diftance of the vanifliing 
z point 
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point C, and of the vanifliing line D, Cj and D, is to be confidered as 
the eye of the fpe£hitor } therefore (if D> C, finds the vanifliing point C, ) 
a -line from D, perpendicular to D, C^ 'maft find the vanifliing point of 
lines perpendicular to i, 2, as D, d, finds </, cutting C, S, h, beyond 
the limits of the paper, w{nch will be the vanifhing point of the 
line i> 3> and all others parallel to itj as are diofe at all the angles o^ 
tlus plinth, which maft thcr^ore be drawn to i^ as the line D, V, cuts 
the line C, S> beyond the limits of the pi£ture ; but it is not neceflkry 
to ftop here to expl^ the manner of drawing lines to an inacceflible 
point, (which is done in the fourth part :) then, for the thicknefe of 
this plinth, draw a line through i, parallel to C, S, (which is the 
vanifliing line of the planes i, 2, 3, and 4, 5, 7,) for that point i, is 
fuppofed to touch the pifture, (where all objects are of their true, or 
geometrical fize,) and on that line, from i, downwards, mark die 
geometrical -thicknels of the plinth, and having tranfpofed the diftance 
of the vanifliing p(nnt d^ from D, to dt/, draw a line frcmi dt/, to 
the point marked, which will cut 1, V, in the pcnnt 3 % this deter- 
mines the thicknefi of the plinth, bywbich it may be completed. 
The reft of the members are d^ermined exafUy in the lame manner, 
as if the bafe vnas on the horizontal plane, ufing C, X>, the vanifliing 
line, as an horizontal line.-; — The heights, and breadths of the circles 
are determined in ' fqiiares, as hath been taught in the firft part, and 
the circles drawn through the eight points there fpecified. 

For the other ' bale, draw firft the pricked line 3, S, which 
marks the ground or horizontal plane, perpendicularly under 
3, k, C ; then fet off from 3, to /, the geometrical diflance, 
that the angle of the other plinth is from the point 3, and 
from D, draw a line to /, cutting S, 3, in 4, and that interie£tion 
will be the point fought, in which this plinth touches the ground.; 
and having drawn D, h^ making the angle S, D, J, equal to 
that which this plinth makes with the ground, (i. e.) 38 degrees, 
h, is the vanifliing point of the line 4^ 5, and its parallels ; there- 
fore draw ^, 4, 5 } then to find the length of that line, make ufe of 
the parallel to the vanifliing line C, S, before drawn, viz. i, 3, e. 
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by drawing firft a line (tora ii, (the diftance of B, ^,) through 4, 
to that line, cutting it in ej and from e, upwardt, mark the geone- 
trical length to g, and from g, draw badt again to di, which gives 
the perfpediTC length of 4, 5 ) from which pointt 4, and ;, panllels 
to the ground line are drawn -, and the length of the parallel at 4, is 
found by dravang a tine from S, to the point 6, cutting that parallel, 
and drawing a line from i, through this laft interfeSion, it will cot 
the parallel 5, 8, in 8, and fo complete the tnttom, or lower ic[aare 
of the plinth. 

Or this fquare may be determined (without making ufe of the 
line J, 3, e,) by firft finding the length of the parallel at 4, as laft 
directed, and tlicn drawing a line through the interfeftion which mariA 
that length, from 0% (the diftance of the vanlfliing point i,) to the 
line i, 4, cutting it in $. This line D', 5, gives the diagonal of the 
fquare, by which it may be completed. 

N.B. Tbediftance i, D', is bton^t down to D*, by fixing one 

foot of the compaOes in i, and the other in D, and describing 

an arc, till 6, D\ is parallel to the ground line ; and £> k 

becomes the Tanifiiiog line of the plane, or fquare of this 

bale. • 

D, o, bong drawn perpendicular to D, i, finds a, the vanilhing 

peant of 4. 7, and its parallels ; wherefore draw from- 4, 5, and 

8, to <j, and having found the perfpeftive hdght of any one of them, 

by the fame operation as for the other plinth, this is completed. And 

to find that hoght, draw a parallel to S, C, a, from 4, upwards, and 

on that mark the proportional height or thicknefs, which is found 

by drawing from S, through 4, to 4, the groond line, making another 

parallel, as 3, 1, there, of the geometrical height, and from 1, the 

top of that, a line drawn back to the lame point, S, will cut the 

parallel drawn from 4, in the true propornon. Now, from da, 

(the diftance of <i>) draw a line to this laft interfeftion, catting 4, 7, 

in 7, and from t, through 7, a line cutting 5, a, and from that in> 

terfeftion, a parallel to ;, 8, by which the plinth is completoi. 

The other members axe determined, as thole of the firft bale. 

Or 
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. Or (omitting the parallel toS, C,a, drawn from 4,) continue the 
tine 3> I, upwards* and then produce the line hy 4, till it cuts that 
line (3, 1, continued) as at 9> and there mai^ the tpie geometrical 
hagfat 9, 10, and draw B, 10, which will cut the line 4, a, in 7, and 
(o finiih the bale. By diis^ the trouble of finding the proportional 
height at 4, is iaved. 

That the whole operation may be more eafily comprehended, it 
is agaiD reprefented ^art from the pi£hire, in pridced lines, 
drawn from the fame points, and marked by the iame nume- 
rical figures. 
This explanation is lengtbetied by the neceflity of fliewing how the 
Icheme was prepared from Poxzo, the intention being to r^refent thelb 
baies e»£tly in the fame fituationi as he had placed them ; for other- 
wi&, (s. e. without any reference to him,) the defcription would have 
been more fimple } it is alio 707 minutely particular, that nothing 
material might be left unexplained, it having bem fud at the begin- 
ning, that thefe things fhould be referred to the occafions that might 
require them, in mder to av<»d unnecefiary definitions, &c. Though 
this method is Ids regubrj yet it is much more eafy, becaufe the ex- 
planation attends the ufe. ■ ' 
Thofe who may not readily com^vehend every particular, at the firft 
reading, are advifed to draw, in perfpe£tive, the two plinths only, in 
thefe, <x the like fituations, and to [dace dtem at fuch angles with the 
ground, that alt the vaniihing points may fill within the limits of 
the pifture.-^ — By this difpoiition, they will better fee the rea(bn of 
every operation ; and the next figure is added to aflift them in it. 
Fig. 32. Here the vaniihing points are all within the paper, and nothing 
completed but the two plinths, die lower of which is raifed higher 
from the ground than in the preceding examj^, not only to bring 
the vaniihing point d^ within compafs, but alio to fliew, evidently, 
that the lities i, 3, and 6, 9, cannot poflibty be perpendiculars to the 
ground line, nor parallel -to each other (as they are in Fozzo) when 
the bale doa not Ue fiat on the horizontal plane. 

In 
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In this fcheme 3, 6, touches the ground line } and is therefore the 
true geometrical length. * C, D, is the vanifiung line of the oblique 
plane, to which the bafe is railed, or on which it may be Tuppofed to 
lie. The lower fquare is therefore projected by means of C, the cen- 
ter of that vanifliing line, and Z>, its diftance ; as readily as, if it was 
on the horizontal plane, it would be. by means of S, and D, the cen- 
ter dnd diftance of that plane. 

. Now draw from ^, (found as In the foregoing example) through 3, 
and 6 i then raife a perpendicular from either of them, as here from 6, 
on which mark the geometrical height, or thicknefs of the plinth, 
at e, afid having fet off the diftance </, D, to dt/, from thence draw 
through e, which will cut 1/, 6, in 9,, and 6, 9. will be the perfpcftive 
height ; from 9, draw a parallel whicK will determine the point i,- and 
' fo complete the plinth, by drawing i, C, and 9, C, and from d, draw 
through the other two angles of the lower fquare, meeting i, C, 
and 9, C. It is neodlefs, here, to repeat what was . before faid of the 
other [dinth in the laft fcheme. 

, The drcles which are here barely traced, are done in the manner 
explfuned at the be^nning, juft as if they were on the horizontal 
plane. 

It is apparent how much work is fared by this method ; ndther 
geometrical plan, hcm: profile are neceftary, if the meafures are but 
known ; and if not, the plan and profile, in their common geometrical 
fituatbn, will anfwer the purpofe of the moft oblique pofitions ; fo 
that a printed book of the feveral orders may be referred to, with- 
out the trouble of drawing the particular parts that may be occa- 
^onally wanted. 
Fig. 33. A figure in ui. Bofe's perfpcftive, for the reprefentation of 
which, he makes ufe of feveral fchemes. Firft, that at No. i, where 
m, e,— n, a, is, by him, defigned for the profile of the feat of the 
obje£t : z, e, is the inclination of the piflure : o, the fpe£tator's eye : 
a, his ftation, or feet : o, z, the diftance : o, a, height of Ae eye. 
If (fays he) the obje£t be only a plan, as b, c, d, on the geometrical 
iquares at No. 2, find thofe fever^ points in the correfponding perfpec- 

tive 
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tive fquares below at. No. 3. (as has been taught before at Figure 25.) 
But if the object be above the plane of the feat, as the Pig. f, r, s, (in 
the faid geometrical fquares, Kb. 2.) then by means of the devations 
b, f,— c, r, — d, s, perpendicular to the feat b, c. d, drdw tHofe eleva- 
tions parallel to q, u, and from the ends of them b, c, d, drop perpen- 
diculars b. ]» — c, 2,— ^> 6 : end from their other ends f, r, s, draw 
f, I,— r, 2t — s, 6, making (with them) angles b, f, 1. — c, r, 2.— d, s, 6» 
equal to n, o, a, i^ve atNo. *i> and draw 1. t, — i, 6,— 2» 6, you 
will have another feat i> 2, 6, and other ele^^ttions f, i, — r, 2, — s, 6. 
Then find below, at No. 3, the perfpe£tive i, 2, 6, of this other feat, as 
B, D, Q was found, and make the perpendiculars i, F, 2, R, 6, S, 
in proportion to their retpefHve plans ; that is, on the per^>e£tiYe 
chequer take the fame meafures along the feveral parallels of i, 6, and 2, 
as they have above in the geometrical chequer • then join F, R, F, S, 
R, S, by this means you will complete the perfpe£tive . of f, r, s ; and, 
laftly, join F, B, S, D, and R, C, which finifh the whole prilm. 
Fig. 34. Now, in order to reprefcnt the fame objeft in the fame fitua- 
tion, nothing more is neceflary than to defcribe, either geometrically, 
or in words, the form and iitoation of the objef^, or to give one fide 
of it, whole form and fituation are known, or defcribed, and require 
the reft j as here, let £, F, be given, it is required to repreient a 
triangular prifin, whofe bafe is fimilar to the triangle D,/, g, (above 
this Fig. 34,) and whofe height is in proportion to the fide i), /, of 
that triangle, and on a picture inclined to the plane of the feat in 
the angle o, a, n. Fig. 33, No. i. The picture is as Bojfe's, 

Continue E, F, Fig. 341 till it cuts the vanifiiing Ime [C, D> Z, X,] 
ai in i, which will be its vanifiiing point ; then from C, raife C, D, 
^ual to C, D, or [Z, X,] the diilance ^wen; draw i, D, and at D, 
make the given triangle /, D, g. continue D, g, to the ranifhing line, 
which finds k, the vanishing point of E, G; therefore, draw k, £; 
then in order to ^d the length E, G, which is geometrically equal 
to E, F, bring down the diftance i, X), to the vanifiiing line at d, 
draw E, b, parallel to the vanifiung line, uid draw d, F, which 
E wiU 
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will cut E, b, in b; then is E, b, the geometnral length Tought, whkb 
fet off from E, to a; bring down (in like manner) k, D, to e, and 
draw e, a, which cuts E, k, inGi then inm C, F, which finilhes 
the bafe. 

And in order to complete the prifm in this Ctuation, having 
dcfdibed the arc D, d, with the radios C, D, draw C, J, fo as to 
make the angle D, C, </, equal to the inclination of the ori^al 
plane, with a plane perpendicular to the pi£hire % that is, to the angle 
z, o, S, (Fig. -33, No. I}) and cutting the arc D, d, in d, draw 
(/, S, paralld to D, C ; then S, will be the center of the picture, and 
the angle C, d, S, equal to D, C, d; draw d, N, perpendicular 40 C, d, 
cutting Cj S, (continued) in N, below, which will be the vaniAung 
point of lines perpendicular to the original plane } fo that draw- 
ing from N, through the points G, E, and F, the lines G, H, £, I, 
and F, K, are got. And to determine their lengths,' the diftance N, d, 
is let off on C, S, at N* ; and E, I, being made parallel to S, C, and 
equal to E, b, (the geometrical height) draw N", /, which cuts E, I, 
in I, the length Ibnghtj whence drawing to i, and k, the points 
H, and K, are determined, which, on jcMning H, K, completes the 
whole figure. 

N. B. Left the reader Iliould not readil; conceive the reafon of 
this operation, there are reprefented on the profile of Boje't 
figure. No. i, the lines made uleof in this; for inftance, S,. 
- is there the center of the pi^re (as formerly explained ;) 
and e, S, properly the diftance of the pifture, ^, _jf, (being 
parallel to o, S,) repiefents the profile of the plane, per- 
pendicular to the pifhirei and e, h, being the origmal 
plane, on which the object is placed, b^ e^ y, is the angle of 
inclination of thefe two planes, equal to z, o, S, in the fame 
fcheme, which is fuppofed to be given for working the pro- 
blem ; and is the fame angle at D, C, i, and S, d, C, in 
the picture, Fig. 34. 

Though 
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Hibu^ the -vrork is fiinple and ihort, dw text may appear fome- 
what long i but^t is only becauie the reafons of the operation are 
tan^t, aad becaofe eveiy particular is eiq^ned in the mcA familiar - 
manner £cn- tlxe fake of learners. 

It ' might have been remarked before, that this method of Boffe is 
exceedingly opero&> and very uncertain ; for in <M-der to tranfpofe the 
feverai pnnts from the fmall geometrical chequer to the larger per- 
fpeftive fquares, the rays ^, B, /, S, (Fig. 33.) Z, i), 6, and Z, C, 2. 
ihould be drawn; and thefe eroded by lines from the point of diftsmce X, 
to find eadi pcunt, as Z> 8> and X> 7, are necdiary to find the point j, 
only, (the diftance 8, 7, bdng the geometrical depth or diftance of 
the poim I, item die ground line {) unlefs tha% were fi> niany fqnares 
ui the geometrical plan as tOkCrafs efcry pcnnt, wHcH wovdd not only 
tw ezceflifdy tedioins to pcnform, both there, and in the perfpeftive, 
{where all muft be repeated ;) but the multitude ctf lines would necef- 
£u^y produce coafi^Mi ; and if the operation be performed widioiit 
thefq lines, then the feveral places of the points in the p«^pe£tiye |dah 
'Can oiify be gueffed, by ir^peftion of thofe in the geometrical pl^ i 
and whatever is done l^ guefs muft be uncertain. Whereas, in the 
new method, there 19 not a line, or point, necdTary, more than are 
here <xhitnted, and no poffibility of miftidce, or occafion of uncer- 
tainty, becaufe the lines form the figure of themfelves. 
' I^ig* -3 5* ^° ^^ figui^> which is alfo Boffe\ own, he propofes to r^»r^nt 
the prifm F, S, R, P, O, G, on a jn^hire^ whofe profile z, e, above, 
inclines forward, (as the laft did' backwards :) the profile of the ori- 
ginal plane is r^ a, m, e } the whple operation is the fame as his 
laft, except that the pricked lines m his geometrical plan, on the 
chequer, which in the former were drawn downwards, are here drawn 
upwards, on account of the different kind of inclination : the corrc- 
fpondence of the per^ftivc ^an with the geometrical, is evident, 
^erefertnaeds no farther expfication. 

Only it may be remarked, to what a confufed fcheme he was reduced, 
by his limited principles. 

E 2 Fig. 
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Fig. 36. And how fimple and eafy the other figure appears, which re- 
prefents the lame objed, and is performed bj cxafUjr the fame opera- 
lion as Fig. 34, with this only difference, that D, N*, runs upwards ; 
whereas J, N, in the other, runs downwards, on account of the dif- 
ferent inclination of the object at 34, and 36, (N, in 34, and N*, 
in 36, are the vanilhing points of lines perpendicular to the orij^nal 
planes of thor refpe£tiv« objects ;) and that ttis may, if polSUc, be 
more ealily conceiTed, the points S, N, and S, N*, are marked with the 
lame letters in the geometrical fchemes, Fig. 3 3, No. i, and Fig. 3 5, No. i. 
It is true Bo^ confines himlelf to the compafs of his pi^hire, and un- 
dertakes to repiefent all obje£ls by means of lines terminating within it. 
This is my well, if it be always the Ihorteft, and furefi way j but if there 
are caies which require more room ; that is, if Ibme o1^e£ts can be re- 
prelented with greater certunty, by taking more fpace, or on a finaUef 
' leak, and can then be transferred by the piflure ; and all this done in 
lefs than a quarter of the time, that would be neceliary to produce 
them by his method } where is the advantage of confining the opera- 
tion always to the pifture 1 Befides, the fcheme formed to be trans- 
ferred, remains, and may be very uleful another time. . Though thia 
object, however, mi^t have been repre&nted by an operation within 
the {ttAure (widi the adiUtion of a few more lines,) on the new princi- 
ples, tujhell be Jhewn hereafter. To all which may be added, that 
this very figure of- .Bo^'s is falfe, though very neatly engraved by 
liis own hand, which muft be owing to what was hinted before, viz, 
that his method requires fo much guelfing, as to make it almoft im- 
polfible not to fait into fome error from thence. . And if, to avoid 
tbcfe errors, a greater number of lines ftill are drawn, in order to 
afcertain every point, the confufion would be To much inccealed,. that 
it would itfelf become a new cauie of mlftake. 

His error is in placing O, higher than P, G, in Fig. 35, as by the 
pricked lines \ and io reprelenting P, O, G, as above the eye, (and 
fccn on the under part) which cannot poflibly be, while it is bekiw 
Z, X, the vanilhing line. This will appear on infpeding Ms own 
geometrical profile. Fig. 35, No. i, where, o, z, reprefents Z, X, 
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(Fig, 35, No, 3.) and ihcws that if P, O, G, was even with that 
IJnej it would be reduced to a fingle line, and muft be rq>reiented by it; 
that if it were ever fo little under that line, as at 3, 4, (Fig. 35, No. i.) 
then 4 would be feen (l^ the eye at o) higher on the pifbire z, e, 
than 3, which is nearer; and laftly, that if it was above the line Z, X, 
Fig. 35, No. 3. (and not otherwife) theobje£t would be feen as i, 2, 
Fig. 35, No. I. (f. «.) a, would be feen lower than i, which is 
nearer : thus he has falfly represented P, O, G, hei^ below the line Z, X> 
having given it the lame appearance as, that in which it is truly 
exhibited, p, o, g, Fig. 36, where it is abwe the line C, D, which is 
the fame with the line Z, X, Fig. 35. P, O, G, Fig. 36. is alfo a true 
reprefentation of the figure as it AiQuld have been g^ven by Boffe. 
Fig. 37. Here is added another figure of ^ffe^ bang a cube refting on one 
of the fdlid angles, for which (by way of preparation) the ge(Hnetricai 
fcfaeme above is by him given, but not fufficiently explained. Some 
lines therefore are added to render it more intelligible ; ift, the fijuare 
gi n, o, p^ is made, then the diagonal n, p, dravm, which is transferred 
by dw pricked arch p, b, to the pant b, in the Une n, g, and the 
line b, a,. drawn parallel and equal to g, p, and then n, a, is drawn, 
and b, 7, perpendicular to, n, a, cutting it in 7, and from b, as a 
center, with the interval, or radius, b, 7, a drcle is defcribed, in which 
two r^ular equilateral trian^^ i, 3, 5, and 2, 4, 6, are in&ribed ; thus 
b, n, o, a, reprefimts, gecHnetrically, the cube standing on the point n, 
b, n, and a, o, being profiles of two oppofite faces &en anglewiie; (that 
isy reprefenting diagonals ef the cube,) b, a, and n, o, of two other 
fac«s feen laterally ; b, 7, and o, 8, two femidiameters (together) equal 
to /, m, or ( 1 , 4 } ) n, a, is the axis, to which are added the double line 
/, n, m, and the two perpendiculars b, /, iand o, m ; /, n, m, reprefents 
the profile or fe£tion of the ground or plane on which the cube is fup- 
pofed to reft, as on the point n; and n, b, (being equal to n, p, 
the diagonal of a face) is the profile of the face B,. P, C, F, (repre- 
fented below j) B, reprefenting n, and /, b, (equal to 7, n,) is the per- 
pendicular height of the point b, in the geometrical fcheme leprefented 
by C, I, 3, G, and 5, H, in the perfpefUvfr; as o, m, equal to 7, a. 
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or 8, n, the p^pendkal^r height of the aioft diftant point, and two 
bthers rcprefcntcd by 4> 1,-2, P, and 6, F, in the per%cdtive ; for a, m, 
is the greateil height, being the axis of the aibe» reprdeitted in the 
perfpeftive, by A> B ; aiid the& three are all the perfpefUvc heights. 

The manner of performing the pa^psQive, according to B^e, has 
been bef(»% explained ^ and it is to be carefully, icmuked, thai;, in otder 
to find tbeie perfpe£tive perpendiculars, the meafure muft be firft taken 
with the compaHes, above> on the geometrical > the compafles thus ^>en 
mvA be applied to that cheqner, to ice how itiany fquanes, and parts 
it contains, and then the Jame proportion tnuft be taken along the 
paz^Uel fquares of the peifpe£tivc, even with that point in the per- 
fpe£live plan, from wluch 1^ perpencUcalar is retpiired. F<h- inftance, 
to find the point c, in the pei-fpefiive, take the meafure /, b, with the 
compafles, apply them to the geometrical fqnares, where it appears, 
that this line /, b, is equal to r, s, in the geometrical chequer (i. e.) 
two fqoares, and a part of anoth^; then fpran the point i, in the 
perfpe^liw meafure, take two fquares and fiidh partfr<Hn i, t« io^ and 
make i, c, equ:d to it, by applying the compsties, thus open, from 
I, perpendicularly to C, and fo for every haght. 
Fig. 38. No. I. Is the &me cube by the method (o o^en expired j and 
here it is only necellary to vequire that a cube be repre^ted peipen' 
dicularly on its axis, and aftier the center, and -diiftaaoe of t6ie pi^ure 
are given, to give, alfo, ^ pfnnt B, the pole of the axb, on which 
it ftands : C, D, is the diftarKe, wherefore make the angle C, D, W, 
equal to b, n, /, (Fig. 37, No. 1.) the inclination of the neareft face 
of the cube (b, n,) with the ground, n, /, and draw D^ O, perpendi- 
cular to D, W i then draw B, O, and from B, draw B, i, parslld to 
D, O, and (in order to find the proportional IqrJgth of B, i.) draw 
B, z, parallel to C, D } then make r, t, on the ground line, equal (geo- 
metrically) to a fide of the cube, and draw t, Z, cutting z, B, in y ; then 
y, z, is the proportional length, at B, which fet off from B, to, ij now 
draw D, i, cutting B, O, in I, then B, I, is one line determined. Fix 
one foot of the compafies in W, and with the other, fet off tlie diftance 
' W, D, to p, and alfo the fame djAance on eaCh fide of W, towards 
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a, and b, which will be the' vaniihing pcnnts for the fides of the neareft 
(or .ftont) face of the cube B, P, C; F, arid its oppofite foce A, G, 
I, H; draw a. B, P, and' b, B, F, and B,/, parallel to D, b, make 
B, /, equal to B, i, draw D,f, cutting B, F, in F, draw B, p, pa- 
rallel to D, a, and equal to B, i, and draw D, p, cutting B, P, in P; 
draw a, F, and b, P, meeting in C, then B, P, C, F, will be one 
face detenninedi draw C, O, F, O, and P, O, and a, I, cutting P, O, 
in G, and b, t, cutting F, O, in H, and draw a, H, and b, G, meet- 
ing in A, which completes the whole cu)>e. 
Fig. ^8. No. 2. The only difierence between the operations to produce this 
£gure, and the lait, is, that here inftead of finding B, 1> B^ P, and B, F, 
the diagonal B, C, is found, by drawing from W, its vaniihing point, 
through B, and the length of it, by drawing B, c, parallel to D, W, 
and equal to the geometrical length of the diagonal «, /, (for this. 
cube is fiippofed to {tandon the ground line, and not within, as No. i.) 
and drawing D, c, cutting W, B, in C — Befides which, the length 
of B, I, is alfo found as before, fo that this whole reprefentation of the 
cube will be produced, by finding the length of two lines only, and thele 
determine the lengths of all the reft, by means of the fame vaniihing 
points that ferved for the other. And in the lame manner, many 
ether cubes might be reprefented by the points already found. 

N. B. The length of this diagonal B, C, No. 2, as well as of 

the line B, I, in both the cubes, might be fouiid by other 

ways, which are fufficientiy explained elfcwhere j however, to 

give an inftance, as W, D, is fet off to D, the Hne B, c, 

might have been drawn parallel to W, i), and then drawing 

from D, through c, would find the point C; for it is fliewn, 

ih the beginning of this tceatije, that the truth of thefe things 

depends on the parallelifin of the original line with its line 

of diftance, and not on their dire^on. 

And at No. i, if the diftance O, D, had been turned up on the 

^int O, till that line became parallel to C, D, then B, i, might have 

been alio drawn parallel to C, D, and if a, £>, had been turned down 
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on the point a. and b. D, on the point b, both to the line a, W, b, 
then B, p, and B, /, might alTo have b^n drawn parall^ to C. D. , 
Fig.' 39. Is alfo from BoUii the gKunetrical is above, which needs no 
explication t.» ■ — And for the per{pe£tive (according to him) the ho- 
rizontal plane in the picture muft Jbe chequered, perfpe£tively, by 
means of the point of fight, or center of the picture X, and diftance 
Z, the ground line £, V, being divided into {\x equal parts l^ the 
numerical figures, above that line, for feet, correlponding to the fame 
number in the geometrical ; tjien the litie o, X> bdow, in the perfpec- 
tive, wMch is the feat of the line 3, a, mufl be divided per(pe£tivdy (to 
reprefent the geometrical lines above, o, 9,) and marked vrith the fame 
figures from o, to 9, inclufive : to dfeft which, fet it off geometrically 
on the ground line from o, to V, dividing o, V, by the figures below 
that line, and ftom the feveral divifions draw to Z, cutting the line 
©, X, in I, 2, 3, — 4, 5, 6,—^, 8, 9. Then from each of thofe divi- 
fions ere£l perpendiculars, which muft be made (perfpe£tively) equal to 
their correfpondent perpendiculars in the geometrical fcheme above 1 
for inflance, the perpendicular 9, above, being taken by the com- 
pal^, and one foot fet on E, V, at E, the other foot reaches to the 
middle of the fquare between 4, and 5, (i, e.) four feet and a half;' 
wherefore, on the parallel at, 9, in the peripe^tive line o, X, take 4t 
feet, and at 9, turn the compafles up, with that opening, perpendi- 
cularly over 9, wluch reaches to iz, and determines the length of the 
line 3, 43, and 3, touching the ground, Its {Jace is thereby determined; 
fb that drawing a^ 3, finds that line, and the perpendicular at 7, is 
fiaund in the fame manner, (i. e.) by taking its meafure from the geo- 
meti*ical above, which applied to E, V, appears to be 5 feet i; and 
then on the parallel 7, in the pcrfpeftive, taking 5^, and turning up the 
compafles (as befoxie) the point b^ is found \ and thus is found the 
point c, below i then by joining c, b,— b, a, — and 3, c, one fide oS. 
the beam 0, by r, 3, is found ; then from b, and c, and alfo from 
J, in the perfpe£tive line o. x, draw parallels towards £,. Z, and from 
the parallel «f the lafV, raile a perpendicular to e, and draw e,/> and 
jaife another perpendicular from the parallel of 7, [i. e.) at k, (in the 
2 line 
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line E, /, X,} equal to 7, *, which fuwJs the point g -, draw e, g, which 
. completes this beam : the pamllels, found on this; being continued, will 
fervc for tbofe of the other beam, and with correfpondent perpendicu- 
lars, it may be completed.-— —Then for the crofs bar, perpendiculars 
irom -4. 5, and 6, in tiie per^e£tive line o, X, refpe£tively meafured, 
firft in the geometrical, then on the perfpeAive parallels, will find all 
the points neceflary, by which the whole is completed. 
Fig. 40. Is the fame ol^e£t reprefented by the method herein propofed. 
Let the geometrical be dther drawn as above, or only the form, and 
meafures given in words, mth the pofttion, in confequence of which, 
draw h, i, (or any other known, or given line) ; and having found S, ' 
the center of the pidhire, and D, the diftance, by means of the 
tenns given, fet off the fame diftance, upwards, from S, to d, and 
downwards from S, to b, then the angle d, D, b, will be a right ^ngle,* 
and the angles S, D, d, — S, D, b, each of them 45 degrees, as will 
alio the angles D, b, S, and D, d, S, vrldck is the angle of inclination 
of the original object with the ground, (as wdl as with die perpendi- 
cular 9, 10, in the geometrical above) wherefore d, is the vanifhing 
point for i, k, and all its parallels, and b, for /, i, and all its paral- 
lels. Draw m, p, on the fame line as h, i, equal to it, and at the dif. 
tance pven, from it; then draw i, d, — ^h, d,— m, d, — and p, d, all to 
the fame point d. And for the length of them, firft draw from D, 
through m, to M, in the ground line, then draw.M, a, (which is to 
be coniidered as an original line) parallel to D, d; and equal to the 
geometrical length of the originals, which are all equal. Now divide 
M, a, as 3> 10, (the original above) is divided, (/. e.) in z, and q, and 
draw z, D, — q, D, and a, D, cutting m, d, in Z, Q4_and n, which 
will be the perfpe£live points anfwering to z, q, and jo, in the geo- 
metrical. Through Z, and Q, draw from b, two lines Z, r, and Q, s, 
aiul then cut thefe laft lines from the perfpe^ve divifions of 4, m, 
found by like means, (explained a few lines lower); and thus the four 
points, for the crols beam, are determined, in the plane 4, m, n. 
N. B. o, S, is the feat of A^A, <m the plane of the horizon, •which 
two lines (tft eacbj>tber in angles of 45 degrefs ferfpeifviielyt as 
tbeir originais 4o geometrically. 

F For 
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For thefijuares at thsbottonu, and tops, itvif h, i,— b. K,— b, m, 
and b, p, alfo b, k,— b, Hi then from g, draw g, h, euttiag b> i, in 
/, and g, p, cutting b, m, in 41 drawing Oh front g, tihrough the 
divifions of p, m, are got thofe of 4, mi /<r g, n Hie Jiffmee of tit 
waafiing feint b, (equal it D, b,) aid litrifere ii the vuif/iiiig font 
tf tU JiagmaU p, 4, {?f . » b, g; • ri» V4nifii^g line »/ tie fbm 
b, /, i, — p> 4..ni. and their fartUeU. Now draw /, d, and 4, d. jcc 
Laftljr, the crofs beam i« fioiihcd. by drawing itsparall^, baring before 
found the fev«ra) points by means of th« vwilbint paiata b, and d j 
and this completes the whole. 
Fig. 41. At the end of thi< treatife of Sop a figure ia propo&d, which 
he calls a cage, and wMch is alfo inlerted in the Jefuit's perfpedHve 
borrowed from this ; and, in both, faid to be by the univeiial method 
of Monf. Sefirgues, Its excellence confilb in this, that by it the objcft 
jnay i^ proje£led as large as the piduic, by litKs and points all, with- 
in the Compals of iti — now, befidei that it might be more accurately 
done apart, and transferred to- the picture with much \e& than one 
quarter of the work, and in lefs than one quarter «f the tinte, it may 
alfo be done within the fame compafs, in a fliorter, and leis com- 
plicated way, and with fewer lines, as follows. 

The &me circumftances, viz. ihape, fize, and particular meafures, 
arc given, as are given by Buffe, with its Stuation, height of the ho- 
rizon, diftance, and vanilbing points j all whi(^ are exprelTed geome- 
. trically on the fide, in a fmalt fcale from him. The fame letters are 
alfo ufed throughout, as many at leaft as ate neceflary here, that the 
two fchemes may be more readily compared. Having marked O, the 
point of fight, or center of the pifture, take fo much of the true 
diftance as comes conveniently into the piflure j for inilanoe one fourth, 
which is 6 feet (the difiance given being <4) (^t >t of ^I» C> to 2, 
on the horizontal Une. 

A, B, is the ground line divided into >2 feet, draw A, C and 
B, G, and rays to G, from ta, to 7, inclugve. 

Now in order to find any point, as M, which is 17 feet within the 

pifture, and il from A. G, towards B, G, as appears by the fmall 

2 geometrical 
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geometrical fcheme above, take from A, towards By a of 17, that is, 4^;- 
feet, and thence draw to Z, cutting A, G, in R, which will l3e 17 feet 
Trithin the pidhire, (for if Z, was 24 feet from G, and 1 7 feet had 
been taken from A, towards B, a Kne drawn from Z, fa placed to 17, 
would ha»e cat A, O, in the fame point R, the proportion being 
exaflly the fame. Then through R, draw a parallel to A, B, and, 
on that parallel, 'meafure 1 foot \ between 7, and 12, (which is a 
perfpeftive fcale i) transfer that meafure to R, and fet it off from R, to 
M; thus the point M, is found. 

K, is 29 tat within the piilure, and Jt behind A, G j therefore 
from A, towards B, take ^ of 29, which is 7^-, and draw from thence 
to Z, cutting A, G, in e, which will be 29 fcet within } — through e, 
draw a parallel, and on that parallel mealiire 7 feet v, which meafure 
carry to e, and fet it off to K ; — then for L, which is 26 feet deep, 
draw from 6r (on A, B,) being one quarter of 26, to Z, which finds 
a point in A, G, 26 feet within j and on the parallel drawn through 
that point, fet off 13 feet -J-, being its diftance from A, G, meafured 
as before; that is, on this parallel take the whole line from e, to its 
interfeffion with O, B, which is 12 fiMt, and add if of the fame mea- 
fure, which will determine the point L. 

In Hke manner for the point I, which is 3 8 feet within, draw from 
9f , the middle point between 9, and 10, to Z, which will cut A, G, 
38 fieet deep, and from this laft interfe6tion fet off on the parallel in 
which it lies 4t perfpcftivdy, as before for the others; join M, Ki — 
M, L, — L, I, and I, K, which completes the lower fquare of the 
cage. 

The perpendicular fides ar« all 17 ittt high, wherefore-take 8 feet f, 
(the half of 17) on the parattrt of each point, M, K, L, and I, and 
doubfing them over each pomt, reipeftively, the four comers, above, 
are determined, and by a like means the apex is found i (i. e.) after hav- 
ing drawn the diagonals of both'fquares, draw an indeiinite perpen- 
dicular through both centen upwards; then take, on the parallel of the 
cemer of the lower fquare, 13 fact v, being the height of the apex, 
above the tipper fquare, and mark it on the perpendicular drawn, to 
F 2 which 
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which draw lines from the four corners, this completes the whole ob- 
jeA. — The work is aj^nrently U& than his, for befides that he makes 
ufe of a double operation for three of the four angles, merely to find 
their depth, which are found here by a fingle one, and all the four 
by the fame method ; this double feries of numerical figures, which in 
iiis method is neceflary, is apt to confound, and it requires much timci 
and great care, to divide the lower feries with exa£biels, which i» wholly 
unneceHary in the method here ufed. 

Fig. 42. In the fecond Volume of PozzOi Plate 9, thefe eight pilafters 
placed circularly are reprefented by his (horter method, which has been 
before fufiiciently expl^ned. The lines are all left, that the quanti^ 
of work may be feen, and none are drawn, but fuch as are neceflary, 
thofe tending to O, are drawn only on one pde of B ; — becaufe the 
other fide exa£lly correfponds } fp that having placed one foot of the 
compa^ on the point B, the other h to be extended to the feveral di^ 
vifions, and to be transferred each twice, that is, on both fides of the 
point C, as the obje£ts are placed at equal diftances from it on either 
fide } for inflance, B, i, is fet off from C, both ways, and fo of the jefi. 

Fig. 43. The feme fiibjeft according to the new method. And here the 
double circle is firfl made perfpe6tively, as has been taught, then at 
the point of diflance D^, a geometrical double circle is drawn with 
one fquare. A, B> in its plane, as a plan of one pilafter, and D^, A, 
Z)^, B,. drawn, which find a, and b, on the vanifhing, or horizontal 
line i thefe would be the true vanifhing points, if Z)^, was the true 
diftance, but it bong only half, the dtftance C, a, is douUed to a*, 
and C, b, to h', which become the vanifhing points, (for the tri- 
angle C, D>, a, being hdf of, and fimilar to, what the true diftance 
would produce, c, a*, is the bafe of that triangle) } wherefore drawing 
a*> S, and ^*, S, the perfpe£tive plans of thepiiafters i, and 5, are 
found, and Tetting off die &me m^ures from C, on the other fide, 
and dience drawing through S, as before, the plans of 4, and 8, two 
more of the pilaflers, are alfo found j but there not bemg room for the 
vanifhing points of £, F, the next pilafler in the geometrical plaa> 
(which would complete the whole) another operation becomes ncr 
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ceflary, viz. the geometrical place of that pilailer, or its oppofite, muft 
be found below, as at O, and reprefented, as was ex[dained in the 
firft plate of this treatife; the plan of No. t, will then be found, the 
fides of which being continued through S, finds alfo the plan of 6 ; the 
remaining two are found by parallel lines from thoie already doae ; 
for 3 is parallel to 6, and 7 to a ; then the geometrical height is fet 
perpendicularly. from e, to f, and lines drawn from both to C, be- 
tween which all the feveral heights are found by means of parallels 
drawn from the bafes or plans cutting e, C ; and perpendiculars from 
thofe interfeftions to f, C, and parallels drawn back from the inter- 
fe£lions of f, C, complete the whole. 
Fig. 44. This is another reprefentation of the fame pilafter, added merely 
to Ihew how little work is neceflary, where room is not wanting for 
all the vaniihing points } and this reprelentation is fo cafy to be under- 
ftood, merely by infpe£tion, after what has been laid above, that no ex- 
planation is neceHary. 

Indeed this alone might have been fiifiicient to have Ihewn the prac- 
tice) but then it might have been ol^e£ted, that the Fig. 43. was 
avoided, to conceal the difficulty of this method, when the fpace^ 
allotted is too finall to receive all the vaniihing points nece&ry; 
but for the future, fuch a diftance will be taken, as may admit of ^, 
or moft of the vaniihing pcnnts j both becaufe the work will be clearer, 
and Ihorter, and alfo becaufe a proper place is leferved in the 
fourth part, for the explanation of feveral expedi^ts that may be nled, 
in cafes Uiat fliall require them. 
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The T H I R D P A R T. 

TH E reader is foppofed, by this time, to be faffidendy con- 
vinced, that the iww method is preferable to any former f there- 
fore no more comparifcms will be mode, but the new principles 
conftantly recommended in this treatile will -be regularly purfued. 

Perfpe£Hve is principally exercilcd in projeAing points and lines, 
and planes compo&d of lines ; for Iblid bodies^ of all kinds, are to be 
projefted either by two planes perpendicular to each other, as the ich- 
nography, and orthography, or by that number of planes which com- 
pofe &ich bodies refpedivdy j in either cafe it is necelfary, after 
hanng found the yaniftiing line of each plane, (the center and diftance 
of the pifture, on which it depends, bekig always given) to projeft 
the feveral lines which form fuch plane. When the whole ntmibcr of 
plan^ are preceded, the body or %ure is completed ir^ fuch prc^e£tion, 
wi^out any further operation ; but when only the two planes of flic 
ichnography, and orthography are chofen to be prt^efled, it is nccef- 
fary, afterwards, to join their cMxefponding points, by perpendicahoY 
drawn from them refpeftively. 

It is apprehended, that the fi^lowing exampks will be fufficient to 
explain, and illuihate the{e two manners of projefling obje£te, per- 
ipe£tively. 

Here it may be proper, more explicitly, to defcribe the nature of va- 
niftiing pointSj and lines, (hitherto occalionally explained) and to (hew 
how they are generated. 

A vanifhing point, is that point, wherein a line, paiEng from the 
eye, parallel to an original line, cuts or interfefts the picture j and a 
vanifliing line, is that line wherein a plane, paffing from the eye, pa- 
rallel to an ori^nal plane, cuts or interfefts the pifhire. Thus the 
point, commonly called the point of fight, or center of the picture, 
being determined by a line paffing from the eye, at right angles, or per- 
pendicular to the plane of the pifture, is the vaniftung point of all 
. ' original 
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original lines, making tight angles with, or which are perpendicular to, 
the plane of the pifture. And when the piflure is perpendicular to the 
•plane of the horizon, wMch is the molt ordinary fituation, the line, 
commonly called' the horizontal Use, being formed by a plane pafling 
from the eye, at right angles, <x perpendicular to the piftur^ is the 
vanillung line of the horizon, as well as of all other planes parallel to 
the horizon ; but when the piAure is inclined to the horizontal plane, 
in any other than a right angle, then the vanifliing line of the horizon 
will be higher or lower than the .vamjhing line of a plane per- 
pendicular to the jafliire, according as the pifture is inclined back- 
Wards or forwards, as fhall be explained hereafter. 

And thus, in general, the vanifliing line of any original plane, is 
that like in which the parallel of fuch original plane (palfing from the 
eye) cuts the piflure. 
Fig, 45. 1^ it be ~ required to reprelent a cube ftanding on a plane, 
making a given angle with the horizon, (fuppoie thirty degrees) the 
point of fight, or center of .the picture, and the diftance being given. 
Firil mark the center of thepiflure S, and draw S, D, parallel to the 
interle£tion of the original plane with the picture, and equal to the 
diflance given} through S, draw S, P, perpendicular to S, D, and 
ftxim D, draw D, C, making the angle S, D, C, 30 degrees i and 
cutting S, P, in C, draw d, C, parallel to S, D, which will be the 
vanifliing line of the plane on which the' cube Hands ; draw D, P, 
perpendicular ta D,C, cutting S, P, in P, and bifeft the angle C, D, P, 
to X, and fet off the diflance (D, C,) of the vanilhing line, d, C, 
from C, to d, then will the points C, P, X, and d, be all the vanilh- 
ing points requifite for proje£ling the cubes No. i. and 2, and as many 
more as may be required, with a lituation, dire£l:, on the plane, whofe . 
vanilhing line is d, C j for draw at pleafure e, f, parallel to d, C, 
then e, C, and f, C, and d, f, cutting e, C, m g, and g, h, parallel 
to e, f, which fioilhes the lower fquare, then P, e, — P, f,— P, g. and 
Pi h, after which draw X— b, catting P, f, in /, and the diagonal 
h, /, will determine the length of f, /; then draw /, C, and /, u, 
parallel to- e, f, then u, C, and the remaming parallel, by which the 
cube is completed. The 
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- The iame points and operation are fufficient for llfo. 2, or any other t 
in a like fituation. 

F(»*No. 3» the fame lines, with very little addition, (on account of 
the different position of it) are fafficient. Thb cnbe is in an obtiqoe fitu- 
ation on the lame plane ; ni,6, is firft drawn at pleafure, and continued 
to a, its vaniftitng point, then Ae di^nce of die ranifliing line, viz, 
D, C, is fet off from C, to Z>, then a, JD, is drawn, and 2>, b^ at 
right angles to it, and lb h, becomes the vaniihing point of m, q, 
and its parallels; the length of m, q, is taken at pleafure (as was e, f, 
of No. I.) but by that all the odier linis-are determined. Draw q, a, and 
to find the length, q, 5, bifeft the angle a, D, ^, to X^j draw X*, m, 
cutting q, a, in 5 } draw ^, 5, cutting m, a, in 6, which finifhes the 
lower fquare j draw P, m, — ^P, q, and P>, 6, apd to find their lengths, 
the diftance of P, b^ the vaniflung tine (of the plane of m, q, n.) muft 
be found ; therefore draw through S, a perpendicular to P, b, cutting 
it in C*, which will be the center of that line, and on P, ^, as a dia- 
meter, defcrtbe a femicircle, cutting that perpendicular in i^, then 
P, i^, i, will be a right angle (by 31. ^11. Eucl.) and coniequently 
«^, C, the diftance, of that vanifiiing line ; or draw S, D',_ parallel 
to the vaniihing line P, b^ and equal to S, D, (the diflance of the 
pi^ure) and draw from D', to C, (the center of P, i,) and let ofF D', 
fo d}, by placing one foot of the compafles on C*, and with the other 
foot defcribing the arc D*, — <^, at </*, bifeft the right angle P, ^^ b^ 
to X', and draw X^ q, which will find the diagonal q, n, of the 
■ fquare m, q, n j draw n, a, and n, b^ &c. and fo complete the 
cube. ■ 

No. 4. Is another cube reprefented by means of the fame vanifhing 
points, as No. 3, without the addition of one other point Or line. But 
becaufe in fome ca&s It may not be fo convenient to make ufe of the 
diagonals to determine the lengths of lines, the following metiiod 
is added, which as univerfid. Hairing drawn from k, to the three ^^nifh- 
ing points a, b, and P, in order to determine the length of any line, as 
forinftancek, i, (whofe vanifhing point is b,) fet off b, D, the dtf- 
tance of that vamftiing point, on its proper vaniihing line a, C, b, 
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-firom 2), to tKe point o, and parallel to that vaniniing line draw k, r> 
equal to the original of k, i, in that place : Draw o, r, cutting k, b, 
in i, which will be its perfpe£tive length; make k, t, on the other fide 
«qual to k, r, and, in like manner, iet off the diftance of a, X), to u> on 
the lame vanifhing line; draw u, t, cutting k, a, in w — The^me is 
repeated at z^ (i. e.) the diftance P, i^, is fet off to 2> on the vanifh- 
ing line bt P, to determine one line in that plane, viz. k, 7, for which 
purpofe the fame geometrical length is placed from k, to 8^ parallel to 
i, P, and drawing z, 8, cuts it in 7, the perfpe^ve length. 

If it were required to find the plan of one of thefe cubes on the hori- 
zontal plane, this might be done by dropping perpendiculars from every 
point of the cube, as at No. 4, and cutting thole perpendiculars by 
lines drawn from vanifhing points found in the horizontal line S, D, 
by means of perpendiculars from the correlponding vanifhing points 
of the feveral lines of the proje£ted figure ; as for inftance, S, is the 
vanilhing point P, brought up to the horizontal line, wherefore draw 
from S, through 7, the lower angle of the cube (fuppofed to touch 
the ground) cutting the perpendicular from k, in the point a, which 
is th6 feat of the point k, on the horizon; from a, draw to the point 
perpendicularly (under ^,) in the horizontal line, which determines the 
-plan or feat^of i; from a, draw to the point under a, which finds the 
ieat of w ; and from thefe two laft found points, the feats of i, and 
w, draw to the fame vanifhing points, of the horizontal plane, which 
completes the plan of the upper face, of the cube; and in the fame 
manner is the plan of the Iowa* face foimd, and by joining the two 
extreme points on each fide, the plan of the whole cube is completed. 
That of No. 2. is alfo found in the fame manner, but as one whole 
•fide of this cube touches the horizontal plane, it being placed parallel 
to the horizontal line, and .only the pcnnt S, ufed, the plan is more fim- 
ple. And if.it were required to find the plan at any given difhnce be- 
low, on fuppofition of the ot^eA b^g above, uid not touching the 
horizontal plane, the fame method will anfwer the purpc^e j thus, at 
No. 3, ^op a perpendicular as low as required, (e..£-J from N, to M, 
and procwd as at No. 4, b^inntog with M. ; 

G N.B. 3& 
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N. B. ^fn^ng plans ^ f^e&s ttl^ttt^ prcjeQed, it iy m miwis 
an ufeU/s curtesy , hut infim cafis jHf^uitfy necejfaryt and jft^r- 
tiatlarfyf in order to (be projeBivn of tbei'r Jhatbwi* 
Suppefe it required to repre&Qt an dijefl fiandihg on a [danc in- 
clined to the horizon, in any ^ven angle, as (e.g.) iii an ang^ of 20 
degrees, and on a pifture pierpendieular to tlu horizon. 
Fig. 45. No, 5. Let S, be the center of tte pidurc; S, D, the diftatne, 
marked oa the iiorizontal line t S, C, drawn popendicular ta S, D ; - 
and D, C, drawn fo^asto make with S,D, an angle of 20, (the required 
inclination of the original plane, with that of the horizon,) and cutting 
S, C, in C. Then the angle at C, will be 70, the complement of 20, 
to a right angU, and equal to that whidi the original plane makes 
with the pifture. 

By fuch original plane is to be underftood a plane whole interfe£lion, 
with the pifhire, is parallel to the horizontal line, in which cafe its 
vantihing line will neceflarily be paralld alfo : wherefore C, D*, drawn 
through C, parallel to S, D, is thatvamflung line, and C, D, its dif- 
taiice, wtuch may be raifed up to its. vaniihing tine C, D*. 

The ol^£i, or wedge A, is an example, {hewing the ufe of fu ch 
vanilhiog line, the bafe of it is a iquaie on the horizontal plane, pro)e£t«d 
by means of the horizontal line F, S, D. But the upper facer of it in- 
clines to the horizon in an angle of 20, and is, therefore, projeft'ed 
by means of the vanifliing line C, D% as appears by the lines of the 
operation, in the diagram. 

But when the original plane (though with the fame ihcKnation to 
the horizontal plane) is oblique to the pifhire, then the ^^uiiffaing Uiie 
of that plane will be oblique alio, and mil interfe£t the horizontal line, 
as E, D, the vaniihing line of the upper face of the wedge B, which 
ot^efl is, in all reipeAs, fimilar to A, its pofition only bung different, 
and is projeAed on its i»roper vaniihing line E, D, by means of pointi 
czaAly coireiponding to tiiofe on the vaniihing line C, D*, i<x dw 
tipper lace of the wedge A. 

Now, here, ^ough the inclination of the uj^ier face of B, to the 

l^lane of the horizon, is fiill the £une, yet, its induiaticm to the p^ne 

3 ' of 
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X)ftlwptAare is altered bjrtlu aUiqnityof its po&iaa; and as the 
iiKlittatian' of two- planes is afara^s meafored on a tliird plane perpen- 
dkiilar to both (or which is the fame thing) perpendicalar to thdr 
^OBimon intcrfeftioni fo it appears in the diagram, that the angle 
E, d, F, which meafuces the inclination of the upper face of the ob- 
jeft B, with the horizon, is equal to C, D, S, which meafures that of 
the upper face of A.' — Bat that d, C, S, which meafures the inclina- 
tion of the upper £tce of B, ■uith tie fielurt, is larger than D, C, S, 
which meafures the inclination of the upper face of A, vBttb the figure. 

And as the angle d, C, S, is larger than d, £, F, fo the an^ at 
i, (the complement of d, C*, S,) b neoeflarily lelS than that at d, (the 
complement of d, E, F,) which angle at dy is the inclination of a 
plane, to another plane wbofe vanifhing line would be d, S, continued, 
(i. e.) parallel to D, E, and mi to the plane of the horizon. 

The vanilhing line E, D, for the upper face of B, is found by bring- 
ing down F, D', (the diftance of the vanilhing line E, F,) to d, on the 
horizontal line, and drawing d, E, making F, d, E, an angle of 20, 
and then drawing E, D, which is the vamihing line required. 

For if the triangle F, D'.D, be raifed upon the line F, S, D, fo 
as to become perpendicular to the piAure, and the triangle E, d, F, 
raifed up, with it, on the line E, F, till d, coincide With D", (in that 
" perpendicular fituation,) then it will be evident that the plane E, d, F, 
will be perpendicular both to the plane of the horizon, and to the plane 
£, d, D, (when in fuch lituation) which plane, being parallel to the 
original, oblique plane, and cutting the picture in E, D, that line 
becomes its vanilhing line. 

As this part, rdating to oblique planes, and efpecially when oblique- 
ly lituated with lefpefl to the picture, is fomewhat difficult, par- 
ticular attention has been employed to render it as clear, as poffible, 
and for that purpofe the two principal parts of the laft diagram, arc 
agun ftparateiy reprefented, and diftin£lly copfidered, in the two fol- 
lowing fchemes, and with a greater angle of inclination to the horizon. 
Fig. 45. No. 6. F, D, is the horizontal line ; S, the center of the piftute ! S, D, 
the diftance of the pifture ; E, D*, the vanifhing line of a plane in- 
G 2 clined 
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(lined to die horizon in an angle of 40 d^^rees, and coniequently to the 
plane of the pi£tuie in 50^ the oomplement of 40 ; C, the center of 
that vanifbing line; C, D, its diftance; C, D*, the lame duSance raifed 
Vp to its proper vaniihing line. This wants no farther explaniUi(»i. 
Fig. 45. No. 7. F»D', thrhorizontalline;S,thecenterofthepi£hirei S,D, 
the diftance of the pi£hire ; E, D*, the vanifliing line of a plane inclined to 
the plane of the horizon in an angle of 40 degrees, (as is E, i)% No. 6.) 
but in a different dire£tton> (i. e.) obliquely, with reipefl to the pifture. 
For it is inclined to the picture in an angle of 55, (and not of 50, a$ 
No. 6.) 

■ Now to ei^lain the reafon of this dif&rence, it is to be confidered, 
that, in this fcheme> No. 7, the'circumftances required are, to find the 
vanifluag line of a plane inclined to the horizon, in an angle of 40, 
but >^th a certain given direction, (i. e.) fo as to inter(e£t the horizon- 
tal line in a given point, as D* In order to effefl which, the firft 

ftep to be taken is to find the vaniihing line of a plane perpendicular 
to. the line whoie vaniihing point is D', (becaufe on fucb plane the incU' 
nation is to be nteafureJ, as bas been before mentioned^) therefore from S, 
(the center of the piflure) raile a perpendicular S, D', equal to the 
diftance of the picture, and draw the line D*, D^ and then, perpendi- 
cular to it, draw DS F, cutting the horizontal line In F, at which 
point raile the perpendicular F, E, and this will be die vaniihing line 
(fought) of a plane perpendicular to the vaniihing point D*, firft given. 
F, is the center oi this vaniihing line, F, D', its diftance ; where- 
fore bring down that dlitance to d, on the horizontal line, and there 
make the angle of inclination required, by drawing d, E ; and laftly, 
draw D*, E, which is the vanifliing line of the oblique plane required. 
-And this plane inclines to that of the horizon in an angle of 40 } for 
if th^ triangle F, DS D", be raifed up on the horizontal line, till it is 
perpendicular to the picture, and the triangle F, d, E, be raifed up 
at the fame time with it on F, E, tiU d, and D', coincide ; dien the 
plane F, d, E, will be perpendicular both to the horizontal [^ne, and 
to the plane whofe vaniihing line is E, D', (for. in tbefituation defcrib'ed^ 
E, b', D', or which is the fame, E, d, D% toiU be that plane) and 

■ wiU 
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vill truly meafiire didr inclination } therefore tboie two planes are in- 
dined in an ang^c of 40, as requred. 

But as the plane F, d, E, is not perpendicular to the picture alfo, 
it cannot meafure the inclination of the oblique plane with that of the 
piflure. 

And as this is to be found by meaos of a plane perpendicular to 
both, draw S, C, perpendicular to that vaniihing line, and S, D, ' 
parallel to it, and equal to the diftance of the picture, and draw D, C ; 
then imagine the triangle S, D, C, raifed up perpen^cularly on the 
line S, C, and the other planes raifed up with.it (as before),- and, in 
this fituation, theplane S, D, C, will be perpendicular to both the pi£lure, 
and the oblique plane, (for D, tvilltben cttncide with D', and A^ per- 
findkukrly ever S.) and will ther^ore truly meafure their inclination, 
which, thus, is found to be an angle of 55, and its complement 35, 
is the an^e of inclination of tKe oblique plane, with a plane whofe 
vaniAung line would be D, S, continued, (and net the horizontal 
plane) but which would be inclined to the horizon in the angle 
D, S, D* i for pading thro' the center, it is the fame as the real, ori- 
ginal, or geometrical angle of inclination. From the two laft dia- 
grams, appears the diiFerence between the relations of an oblique plane,, 
whofe vaniihing line is parallel to the horizontal line, and an oblique, 
plane, whofe ,vanifhing line interfe£ts the horizontal line. 

For at No. 6, the plane S, D^ C, (when raifed perpendicularly on 
the line C, S,) is perpendicular to all the three planes, viz. of the hori- 
zon, of the picture, and of the oblique plane j and therefore meafures. 
the inclination of any two of them. 

But at No. 7, the plane F, d, E, when raifed, {o that d, be per- 
pendicularly over S, is perpendicular to two of them only^ viz. to that, 
of the horizon, and to the oblique plane, but not to the picture. And 
alfo, that the plane S, D,C, (when raifed perpendicularly over the line 
S,C,) is perpendicular to two only of the three before mentioned ; viz, 
to the pi£lure, and to the oblique plane ; but not to that of the ho- 
rizon. 

N. B. This 
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:N. B. This laft is alfo perpendicular to a diird ^ia»t. (thttgh 

not one of the three here required}- vfz. to a plane perpmdicu- 

' lar to the pi£hire, whofe vanifhing line would be D, S, con- 

tinuedj as was before obferved. 

f'ig. 46. Here are ibme circumftances explained, which were referved for 

this place, both that the learner might be prepared by what has pre- 

ctAtA, and alfo that he might not be embarraf&d by too many lines 

iiione diagram. S, is the center of the ^£lure; S, D, the diftance 

drawn in the direction of an original plane^ with refpeft to the («c- 

ture; or in whidi a vanifhing line is required ; S, C, drawn peipen- 

dicular to S. D ; and D, C, drawn parallel to tite inclination of the 

original plane, (i. e.) making with D, S, a certain given angle (e. g.) 

an angle of 24, and cutting S, C, in C; then the luigle at C, will be 

66, the complement of 24, and equal tx^ the angle fuch original plane 

makes with the iMfhjre. 

Now tiiro* C, draw a, C, ^, parallel to S, D, which will be the va- 
nifhing line of the original planer and on which feveral cubes are fup- 
{lofed to be placed. Let C, S, be continued downwards; draw D, P, 
perpendicular to C, D, cutting C, S, P, in P i now fuppofing the plane 
■C, D, P, to be raifed up fo, as that the point D, (which reprefents al- 
w^s the eye of the fpeftator) be perpendicular over S, then that plane 
' C> D, P, becomes perpendicular to the pi£hire, and P, the vanifhing 
point of lines, perpendicular to the planes whofe vanifhing line is 
«tf, C, 3 } therefore any line, as a, P, pafling thro' P, and cutting a, C, i, 
<Will be the vanifhing Une of a plane perpendicular to a, C, ^ ; but in 
order to find a third vanifhing- line perpendicular to both thefe vanifh- 
ing lines already found, the dilVance C, D, of a, C,^, is fet off on 
^, P, at d* ; then a, d", is drawn, and d", i, perpendicular to it ; and 
-thus 3, P, being drawn, becomes the third vanifhing line of planes 
•perpendicular to both the others j for (as was remarked before) any line 
pafling through P. meeting the vanifhing line ^, b, will be the vanifh- 
ing line of a plane perpendicular to itj therefore P, *, is a vamfhing 
line perpendicular to <i, by and it is perpendicular to P, tf, by conflruc- 
^on, a, d*, b, being made a right angle. This vanifhing Une P> b, 

might 



dbyGoO^^Ie 



9f T » R; S^ P E C T I V E. 47 

tnight hstve been found, bj drawing a, S, and S^Z)^ perpendicular to • 
it, equal to S, D, (the diftance of die pifture) and drawing a, D^y and 
D^t C*, perpendicular to it. cat^g a, S, in C^; then'drawii^ 
P, , C>, cutting tf, hy in ^; as is evident ; and fo of the reft. 
C, is the center of the vanifiiing ^ne a, i, found by drawing 
a line through S,. perpendicular to it,^ and the pcnnt fo found ia- 
every vanifliing line, is always called its center, which is to be ufed on 
fuch vanilhing line in the Jam& manner, and for the fame purpofes with* 
re%e£t to the plane which it repre&nts, as the center of the horizon- 
tal line with refpeft to the horizontal plane ^ and in the fame manner 
are found C*, the center of a, P, and C, the center of i. P.— If a- 
ciscle be defcribed round S, the cmter of the pi^ure, with die radius 
S, D, Vtrhich is the diftance of the pi£ture, as all the radii are necefla* 
rily equal, any Une from S, to the circumference will be equal to^ or 
will be properly J the diftance of the picture ; therefore drawing S, D% 
at right angles, on the perpendicular J, C, of the vaniftung line a, P, . 
and drawing C, D*, it will be the diftance of that vanifliing line. 

In the fime manner drawing S, D', at rig^t angles, on the per-- 
pendicular a, C^ of the vanifliing line ^, P, and drawing C\ JD*, it 
will be the diftance of that vanifhing linej S, D,— -S, D',—- S, D',* 
will all be feverally parallel to their refpe^ive vanilhing Hnes a, ^-w- 
a, P, — and ^, p. Now if D, S, be raifed up perpoidicidarly over 

C, P, — 1)\ S, over ^, C',-^and D^ S, over «, O, thefe three points 

D, D', and D\ will ocnndde over S. — Again, if C, D, (wluch is the 
dStance of a, 6J be transferred to d', on C, P, the perpentficular of. 
the faid vanilhing line a,i, and C*, D*, the diftance o( a, P, to d*, 
on its perpendicular i,C% and alTo C, D*, the diftance of . ^, P, 
to d', on its perpendicular tf, C*, the three points d*, d", d', beln^f . 
raifed on their refpefhve vaniflung lines a, b,—z, P, — and ^, P, Xo 
far as that each be perpendicular over S ; thefe three pconts will all - 
coincide, not only with each other, but alfo with die three firft oamedb 

The learner is advifed to make all thelGc points, and lioes, as familiar, 
to bimfelf as poffible, by drawing vanifhing lines in feveral diiefUons,. 

aad.^ 
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smd cfpecially three, to rsprefent planes at right angles to each other, 
as in this fcbeme, for the projefUon of cubes, and cubical forms, in 
all petitions; bccaufe -■ nothing is more neceflaty in the pra£Hce of 
perfpeftivc: and if he has underftood all the preceding part, it is ap- 
prehended this will not be difficult to him. In order to afliA the'ima- 
gination .a- little, let him conlider the two cubes. A, and B, one of 
which. A, is feen direft, the blan^ parts to be fuppofed on the other fide 
of the pifturc, and the lines n, A — U m, and ro, n, to interfeA the 
pifhire ; thcfe three lines may be conceived to be the raniihing lines of 
the three planes which form the folid angle of a cube, and m, n, /, 
the vanifliing points of its lides, or legs. The fame thing is repre- 
ftnted in B, with this only dii&rencc, that it is oblique, as the large 
fcheme, juft e^lained ; for which reafon, two of the legs cut 
the picture, on this lide of the angles of the cube, and the lines a, ^, — 
b, p, and p, a. reprefent thofe three vanifliing lines, in the large 
£:heme, to which they are refpeftiitely parallel, and are, in both, the 

. vanifliing lines of the folid angle of the cube. 

On one fide is a cube E, projefted as in the former, but reihoved 
out of its place of projedion, that the lines might not be confounded 
with thofc of the fcheme i the reader is to refer it to g, within, 
which point (correfponding with g, oil the figure) the whole is fup- 
pofed to be peifbrmed. 

Here .is a drcumllance determined which before was not fuppofed 

- toberequired, viz. that it fliould touch the picture in the point g, the 
body of the figure beiiig behind the picture } to efle£l which, from the 
point D, on the line C, D, raile a perpendicular D, G, equal to one 
fide, or leg of the cube: draw G, F, parallel to C, P, and confequently 

' to the pifture. In proje£)ing the cube E, after having drawn g, k, 
and g, a, (i. e.) fuppofe from g, in the original fcheme, draw g,^ pa- 
oallel, and equal, to G, F, (which was made parallel to C, P,) then 
draw /, C, tending to C, (i. e.) to the fiune vanifliing prant, as F, C, 

-and leprefenting a, parallel to it j draw alfo g, P, cutting/, C, in 
i h, then the line g, h, will reprefent G, D, and be (perfpeSively) equal 

:toit, and g, jivilLtouchthepidure. The reft is performed ashasbeen 

fliewa 
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Aewn before. All &is operation is fuppofed within the fcheme or 
diagram (as Is iaM above) beguining &t g, and then tranfpofed to 
£, only to av^d confiifion of lines' in the great fdieme. The other 
cube Ki is fiipp<rfKl to interle^ the pi£hire in the lines 5, 6, — 6, 7, 
and 7, %y the reft bong fuppoled behind \ to reprefent which, another 
perpendicular H* M, is drawn on C, D, F, io much before the line 
0» F, as the cube is fuppofed to be before the pi£ture, the reft be- 
hind} and the fiune method is ufed as for the other E, only the trian- 
gle D, G, F, is here reprefented by d, g, f, within' the cube; and, 
in order to make it advance before the pifhire, in the proportion re- 
quired, a line g, t, equal to G, H> is let off from g, parallel to the 
vanidui^ line a^ b 1 and the diftance C, D, iet c^ from C, to q : 
tlien q, t, is drawn, cutting c, g, in r j and r, P, cutting C, </, /, 
in 5, deteriunes one line of the advanced part of this cube, from which 
the reft is finiftied j and when om^leted, the lines forming the tiiangu- 
lar interie^ion, are refpeftivcly parallel to the three fcveral vanlftiing 
lines; the upp^moft pafles through g, deto-mining the other two. 
This alfo is performed withjn the fcheme, the point r, there, anfwecing 
to that on the cube, and the whole being tranfpoied to K. 

It appears, t^ the(e projections, that if the measures, and forms of 
ol^eds, are known, they may be reprefented without geometrical plans, 
or elevations, which faves much time and trouble. And if it be in- 
quired to aiTign the geometrical fize, and fituation of any figure already 
projected j as, for inftance, the cube E ; firft draw through f, a line 
u, w,. parallel to the vaniftiing line «, ^, which line is therefore the 
interfe^ion of the orig^al plane with the ■pifhtre (or what is called 
the ground line j) for it was before mentioned, that g, /, touches tiie 
picture i continue the lines i, h, and /, h, till they cut u, w, in n, 
and O} c(»itinue alfo m, /, and m, i, to u, and w: then having 
meaihred the angle d', a, b^ in the large fcheme, make u, o, L, ' 
equal to it, for a, is the vaniftiing pmnt of h, /} draw w, I, pa- 
rallel to o, Li in like manner nieafure the angle d*, by a, and make . 
w, n, ly equal to it } draw u, L, parallel to n, I, which will 
comi^ete the figure, or plan, L, %» in its geometrical fituation, and 
H ■ pro- 
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proportion.— Or, to artnd the ttovbje of maliw^ and ttaa^nriog 
the feveral angks, continue d', C, apwaida, till c,.D*, 'a equal ta 
C, d', (which was made equal to C,D,) and make o, L, and.v, I,. 
parallel to Z)*, a; and u, L,— a, I, pw»)|el to D*. i, which •ill 
anfwer the iamc purpole. 

The Ulu operation is repeated for the cub« K> on the other fide, tnof- 
pofedfcomr, (withisthei^heiiici) to which r, on the cube, i»(iEli>«nd(, 
only thi> cube advancing, in part, bc£ofe th« piSw«. (ae appean bj the 
ground-line v, w,) is larger on tlwt account ; and, for the fame realbn, 
the ori^nal gcoract^lal fquare, or plan, is necefliirily cut by the ground- 
line i in confequcoce of which the pnnts n, 0, are, in the inter&Sion 
of the original fquare, with the reprcfentation. The red: needs iao 
exfJanation, as the two figures are intirely fipilar.— Jf this large fchnne 
appears, at firA light, overcharged with lines, the* reader, who has 
undeiftood the preceding rules, mil readily percave that verjr few of 
them (only) are neceSiuy to the prc^edUon of the objefts repielentedi 
and that the others are added, partly to exhibit Afferent manncn of 
proje&ing the £une objefls, but principally to Ihew the corte- 
fpondence, and relation that ieveral fyftems ai lines have with each 
. . other, which, thus, are more evident than if drawn in Icparate 
diagtams, and more e&eOuaUy illuftrale the ' nature and ufe of 
yanifliing lines. 

■N. B. The whole profile of this fituation of the cube K, i» 

geometrVcally erefted on the line C, D, M, which is taken from 

d', where the original pkm is defcribed, in the pofition leen 

by the fpe£tator, and reprefented in the perfpefUve, where 

C, ;, anfwers to C, d', in the geometrical plan, and f 5, 

to.T d', Sec. The lines crofliog from the angles (in the 

geometrical plan) are parallel to the vanilbing line a, b, and 

confequently to the interfefUonj and N, M, anlwers ta 

iV, M, the fe£tion or profile of the plan. 

Fig. 47. In thb fcheme the vaniihing line «, i, is ftill more oblique, 

and croflcs that of the horizon, in order to Ihew that even in fuch 

fituation, the manner of finding a plan on the horizontal plane is the 

a fame 
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bme as before trfoKtrf, notwitWhmtfng a femiing difllcaity arifing' 
from the valiiflimg point a, bong below the horizon. — The cube A, 
being pn^efted, is has been btfbre taught, in order to find its plan 
perpendicularly on the plane of the horizon, firft transfer the three 
vaniihing points a, i, «nd P, perpcndicularljr to the horizontal line, 
viz. 6, downwards ; a, and P, upwards, to b, a, and pj then draw, 
from the p<»nt f, whicb touches the ground, to a, and to b ; drop 
a perpendicular from II, to 2, and raife one from III, to 3 ; then 
draw from 2, to a, and from 3, to b, which will complete the plan 
of the lower Iquare or face I, 11, III, IV; for the interfeAion of 
■ 2, a, and 3, b, will mark the point 4, perpendicularly, under IV ; 
now draw from p, through I, and drop a perpendicular from V, in- 
terfering p, I, in J, and draw 5, a,— 5, b; drop a perpendicular 
from VI, to 5, a, cutting it in 6 j and from VIII, to j, b, cutting 
it in 8 ; draw from 8, to a, and from 6, to b, which will complete 
the plan of the upper ftce V, VI, VII, VIII -, for the point 7, will 
be found in the interfe£tion of 8, a, and 6, b, perpendicularly under 
VII i after which, jtnning I, 5, which is the plan or feat of the line 
I, V, and 7, 4, the feat of VII, IV, the ichnography of the whole 
figure is. determined on the ^ane of the horizon, and it will be found, 
on mfycSdoa, that erery line, and, confequently, every face, is planned, 
which is eafily examined by the correfponding figures. 

The figure B, is not a cube, but a right angled folid, or parallelo- 
piped, four of whofe faces are pandlelograms, as in the geometrical 
D, i, g, h, on the fine C, D, and whofe upper and lowef faces are 
fquares, as appears by the diagonal drawn from x*, which is a bi- 
le£(ion of the right angle a, D, j, and whofe fides are equal to 
h, i i but the depth of the whole figure is ,only equal to h, ^ i and, 
in order to determine that depth, either the angle h, D, g, may be 
transferred to the vanifliing fine of one of the faces, as here to a, P, 
by making a, d', /, equal to it, (d", c", being the diftance of that 
vanifliing line,) and drawing/, ^cutting m, P, in nj and then 
n, /, will be a diagonal, reprefetting D, h, by means of which 
the figure may be tompletBd.— Of othermfe, thus : drawing, /, o, 
H 2 parallel 
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parallel to «, F, and equal to g. h j and traiufemi^; the dilbncc 
P, d% to e, on the vaniflung line P, a^ and drawipg e, o. cut- 
ting /, p> in q, the length /> q> is detennined, by which the reft 
may be finifhed. 

There is another kind of plan which may be projcfted on the plane 
of the horizon, 1}y lines perpendicular to the oblique plane, oa which 
the obje£t is fuppofed to ftand} fortius the reader is referred back to 
Figt 46, at the cube £, where the TOniihing points ufed are S, and 
t, on the horizontal line in the large fiheme, in which the vaniflung 
points a, and it are transfored to that Une, by tf, P, and &, P, icpre- 
fenting perpendiculars to the vanifliing line a^ b^ of the original ob- 
lique plane. Now at the ciibe E, draw h, s, and b, t, then ij P, and 
7, P, interie£ling them, in 5, and 6; draw 5, t, and 6, s, wluch com- 
pletes this plan i for as it is formed by the continuation of the fides c^ 
the figure which are perpendicular to the plane on which it ftands, 
the {dan of one face is (neceflarily) that of the whole cube; the point 
h« being fuppofed to touch die horizontal plane. 

As cubes, and cubical forms, are apprehended to be more ufefiil 
than any others, as approaching nearer to.thoje of buildings, and moft 
common obje^s, they have therefore been confidered in many various 
fituations : the plans projeded after the figures tbon&lves, if not al- 
ways neceflary, are fometimes fo, as was before oblerved, and were exhi- 
bited on account of difficulties that had been fuppofed relating to fuch 
projeftions. Thus having fufiiciently treated of tibe cube, uid there 
being no more than five regular bodies, or iblids, it might be deemed 
an omiflion wholly to neglect the other four j wherefore here are g^ven 
reprefentations of them all, by the vaniflung lines of their faces, and, 
of feveral, by means of the ichnography, and orthography, a]fi>, to fliew 
f he difierent ways of proceeding. On the fide of Fig. 48. is a geo- 
metrical defcription of the feveral angles, as well of the fe£tkm as fa- 
ces, of a tetraedron, which muft be underftood before a perfpe£tive rfr* 
prefentation can be made. — G, H, I, is an equilateral triangle (who& 
angles are each 60 degrees) the ba& of a tetraedron. — I, N, K, is the 
ie£^on fuppofed to be raifed up, perpendicularly, on the line I, K( 
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in which fituation the angle I, K, N, npre&nta the inclination of 
two of the planes or faces; the other two. viz, I, N. K, and 
K, I, N, leprefent the angle made by one fide- with a plane or face ; 
I, K^ is the diameter; and O, N, the axis. 

JV. B. By referring to this, occafioiully, the reafons of the fol- 
lowing operations will be better undcrftood. 
Fig. 48. No. I; The tetraedron A, B, F, E, is thus projefted. Firit 
draw, at pleafure, the vanishing line a, S{ r ; from S, raile a perpendi- 
cular to D, the diftance given; let the fide 6, A, be alio given, 
which continue to its vaniihing point b ; draw D, b ; Then .make an 
angle of 60 degrees on each fide D, b, to a, and c ; draw B, r, 
and a. A, cutting B, £, in F; then the bafe, or. one face, is 
finiihed on the,plane of <7, S, ^..^-Now find the vaniihing line, r, h, /) 
of planes, inclining to the hux A, B, F, in the angle of in- 
clination of two of the faces ; that is, in the angle I, K, N ; on 
the fide B, F ; that is, on its vaniihing point c ; and in it find the 
vaniihing points e, and J^ (r, bong already found)" and then dra\^g 
e, B, and /, F, the point E, is determined by their interferon; 
wherefore joining E, A, the tetraedron is completed. 

N. B. The angle of inclination of two planes is always mea- 
fured, as hath been already faid, on a plane perpendicular 
to both of them ; that is, perpendicular to their common 
interfe£tion. Now D, r, (if turned forwards with D, S, 
till D, S, is perpendicular to the pi^re) is that inter- 
ie£tion ; therefore draw D, f , at light angles to D, f, and 
from g, eredl a perpendicular (to a, S, c,) as g, h, which 
will be the vaniihing line of planes, perpendicular to D, r, 
the common interfe^ion ; and D, g, being the diitance of that 
perpendicular vaniihing line, let it off on either fide of g^ as at 
d; there make the angle of inclination, g,<l,i> then draw <-, h, 
which will be the vaniihing line of ^e face B, F, E : Find 
the diilance of this vaniihing Ime (1. e.) draw from S, a 
perpendicular to c, h, cutting it in C, which is its center; 
fet off S, D, to d, parallel to c, h, then d, C, will be the 
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diflaBce of that wrafliing line, which transfe to C, D, 
perpendicnlar on it; drav c, D, and malie c, D, e, and 
e, D, f, both 6p degrees. If any diffioflty reman con- 
cerning the diftance of the vaniffiing line c, h, /, let 
it be conceived drat d, aiid D, are both bnmgfat forward, 
fo as to be perpendicnlar to the piftiire over S, then they 
wiH coincide, and be the place of the eye j whence it will 
be evident, that d, C mnft be the diftance of die vanilhing 
line c, h, /. 
The vamflnng line of a plane, perpendicular to another plane, is 
determined, by finding only the vanifliing point of lines perpendicular 
to foch g^ven vanifliing line, bccaufe any line, |ierpendicnlar to a 
plane, makes an angle of 90 degrees with' diat plane every way: 
whereas a line, cutting a plane in any other an^e, (lor inftance 30) 
makes that angle but one way on that plane, wherefore it is nece<&ry, 
in order to find a plane at 30 degrees, to take another. method : and, 
for the fame reafon, a plane paffing through a lint perpendicnhir to 
another plane, will continue always perpeni&ulat', though turned 
round fuch line every way. But if a plane were to be turned round 
a line making an angle of 30, 6cc. the angle wtmld vary continually, 
<b as to make every other angle between 30, and its complement 150, 
(/'. (. to 180, or two right angles;) for this reafon, htccomes neceflary, 
in order to find the vanifhing line of a plane interfefting another 
plane at 30, (or any other angle except 90,) to find, firft, the va- 
nifliing line of a plane, perpendicular to the interfeCHon of the two 
planes, whofe inclination is (ought, on which to meafare that angle of 
mclination, otherwife it cannot be troely found. 
Fig. 48. No. a. N. B. In this fcheme, B, C, G, is the vanifliing 
. line of the plane perpendicular to E, which is the 
vanifliihg point of the interfeSHon of the planes B, E, 
and E,- C, inclined to each other in 30 degrees j B, A, C, 
the geometrical angle of 30 degrts; G, A, (equal to 
G, D,) being the diftance of the vanifliing line B, C, G s 
Co that if D, S, be raifed up perpendicularly over S, and 
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Ac arc A, D, together with it: and alio if the trkoglc 

B, ~A, C, be rai&d <» the line B, C) the point A, will 

move along the arc A, D, till A> coincide with D, 

whidi is the true ^tiiation; then will B, A, C, be a plane 

[lerpendicuhr to D, E, the interfeflion of the two planes 

B, E, and C, E. 

No. 7. «f F^ 45. — S, is the center o( the pifliue ; S, D, the diftance 1 

the line A, S, D, it a vanilhing line of planes perpendicular tq 

the pifhure > and E, D*, another ranifliing line, parallel, to A, S, D; 

but of planes inclining to the planes, whole vanifliing line is 

A, S, O, in the angle S, D, C. — ^F, D*. is the horizontal line. 

It is required to find the angle of Inclination, of the plane of the 
horizon, with the planes whofe vanilhing line is E, D*, and the 
difference of the angles of inclination, between that of A, S, D, 
to E, D', and that of F, D', to the &me E, D'. 

Set off the diftance of the pi£bire S, D, to D^ perpendicular to , 
the horizontal line; draw D*, D^ and D', F, perpendicuhr to itj 
at F, raife the perpendicular F, E, cutting D", E, in Ej then 
E, F, will be the vanilhing Ime of planes, perpendicular to both , 
the planes of E, D", and F, D'j from F, fet off F, D', (the di- 
ftance of the ranifliing line E, F,) to d, on the horizontal line- 
Now draw d, E, and B, d, F, will be gamtlncaify the angle of 
inclination fought ; (>'. e.) of the plane of the horizon, with the 
planes whole vanifliing line is D% £, vttick leas the\^Ji thing 
requirtd. • 

And this angle E, d, F, is larger than S, D. C, by j degrees, 
which was the fetmd thing required. 

N. S. The angle of IncUnation of the planes of A, S, V, and 
F, D', is A, S, F, or D, S, d, the real geometrical 
< angle, made by their interleftion, on the piAures. becaufe 
they both pals thrbu^ S, and arc therefore both perpen- 
dicular to the pi&ure. 
The leprefentation. Fig. 48, No. i, was formed entirely by vanifii- 
mg Jihes ; but thii prindples are fo general, that many other methods 

may 
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may be ufed, Ibme of wluch are ftilt Iharta: in particular cafes s as an 
inltance, here is added one other proje3ion of the ftme objeft, with 
one vanilhing line only. 

Fi;. 48. No. 3. After having found the face A, B, F, No. 2, as 
before at No. i, draw B, o, and c^ A, meeting in i, and F, b, 
and A, c, meeting in a> draw i, F, and B, 2, 3, whofe inter- 
fe£tion o, will be the center of the face A, B, F; erefl a perpen- 
dicular at o, 'and, at 3, raife the perpendicular 3» 4; let off 3* D; 
(the diftance of the vanilhing point 3,) of ather fide, on the 
vanilhing line a, S, c, as at e ; draw e, 4, making the anj^e 
3, e, 4, equal to O, I, N, and cutting the perpendicular 3, 4, 
in 4, which will be the vanilhing point of the fide B, 5; and 
the liiie 4, B, will cut the perpendicular o, ;, in the apez; from 
whence draw to A, and to F, by whicb the whole is completed. 

N. B. t, 4, /, reprefents the &£Uoa I, N,' K, in the geo- 
metrical.! 

Fig. 49: For the oftaedron, make an equilateral triangle R, F, G; 
draw its diameter F, L > on 'R, G, delcribe a ■ l^uare j draw 
the diagonal R, H, and from H, and R, with the radius F, L, 
defcribe tvvo arches interfefting each other in Ij then the angle 
R, I, H, will be the angle made by two planH. or feces of the odae- 
dron on the infide ; and the angle K, I, H, will be the angle 
on the outfide, or (properly) the angle . of inclination, and to be 
ufed in proje£ling this figure } for R, H, is the axis of the folid, 
and R, I, — H, I, the diameters of two faces meeting in I. 

Fig. 49. No. 1. To prc^e^b the o£biedran, pcrfpe£tivdy, a, S, c, is 
the given vanilhing line of the plane on which it rells j A, B, a 
given fide of the figure, continued to its vanilhing point at. make 
S, D, equal to the (tifiance given } draw the- lines a^ D, and D, b, 
making with a, D, an angle of 60 degrees i and D, c, making the fame 
angle with D, b ; then draw A, . c, and B, b, cutting A, c, in E, 
which finilhes the face on which the Iblid refts } then find the va- 
nilhing line of one other face, (which will.be all that is necefiary;) 
and, in order to it, find k, the vanilhing point of tines perpendicul.ac 
a to 
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td tbe lines wKoft vahiihihg point is ai{i. e.) draw D, k> perpendicular 
to 0, D, cutting tf, S, c, in k ; draw k, /, peq)endicular to 
«, S, c ; find its diftance k, m, by fctting dF K, D, to m ; from 
in. drawa line downwards to 7, making an angle k^ m, /, equal to 
K, It H, (in tht geometrical) with the line if, S, c\ whicb iine l,m, ijT 
amtiwted up-mardst wauid make am angle with the fame Uae a, S, c, equal t« 
the inner angU of the incUnatim of two faces j thrai draw /, <j, which 
is the vanUhing line fought i find its diftance C, D, (i. e.) draw 
S, C, D, perpendicular to /, a\ fet off the diftance S, D, to d, pa-^ 
raUel to /, tf j then fet off the diflance d, C, from C, to i) : — /, <», 
thus found, is the vanifliing line of the &ce A, B, h, and its oppoflbe 
f , E, i. Now find the vanidung points, as dii'efted above in the laft 
figure i then draw e, A, «id B, f cutting it in h; then h> h, and 
h. c, and e, £» cutting h, c, in i ; draw i, a^ cutting fa, b, in 
g i draw g, A,-^— i", E, and i, B, which will complete the whole. 
Fig. 49. No. a. U z rq>Fe{entati(ui of the £tnie figure ftanding on one of 
its points, or iblid angles, with wry fisw lines. For this projection* firfl 
draw any one given fide i, 3, to^its vanifliing point a ; find b, the 
vanifhing point of lines perpendicular, to thofe^ whofe vanifliing p(Hnt 
is at and draw i. b; then draw 3, b; bifeS: the angle a, D, b, to 
0} dcaw o, I, cutting 3, b, in 4} draw a^ 4, cutting i, b, in 
2, which finifhes the fquare i> 2, 3, 4; at o, drop a perpendicular; 
fet off the diftance o, D, to e ; thence draw «, p, making with o, e, 
an angle of 45 i and, having found the cento* of die fquare 
I, 2, 3, 4, and drawn a perpendicular through it, draw p, i, cut- 
ting that perpendicular below in 6, and p, 4, cutting it above in 
j; from theie two extreme pmnts of the axis, draw to i, 2, 3, 4; 
which will complete the whole. For i, 5, 4, 6, repre&nts a fquare 
(as well AS I, 2, 3, 4}) and o, e, p, being half a fquare, the angles 
3Ce rightly faund. 

Though the oC^aedron may be projeded in this pofition with 

fa few lines, yet as projeftions, by meuis of the ichnography 

and orthography, are proper in many cafes, the manner of con- 

^ding and ufijig them is here explained in the fame example. 

I Suppofe 



,y Google 



j8 nt PR A C T I C E 

Suppofe then. No. }, di« fide i, 3> oi^ ^stn i <Imr fnai !tt 
Tanilhiiig p(uBt o, any Une, where there b coaveaioit ^ace, ai 
«, 7, 8) and from b, tiie vaniflung p<»nt of lines pcrpcadicular 
to OuA wkofe vaniOung point ii ai draw tbimgli j, aiid' i, (^ tiM 
line giren, cuttiiig the Une a, 7, 8, 1^7, and tt then, thvongh «, draw 
/, g, perpendiralar to 1^ S, t>( fet cff die diftancr «^ D, to c, 
and draw e, /, npwaidi, making (intb e^ «,) half the an^ 
R, I, H, (in the gpometncal) and e, g, taUng the bmt wkh e. «, 
downwanls, fo tint the angje /, r, g, be eqaat lo die whob inner 
angle R, I, H. Now daw /, 8, and g, j, meeting in 91 and 
/, 7, and ;, S, meting in to ; which wiB farm tlw peifpeSiTe of the 
profile, er ortbogeafAy. The: phin or ichaographjr is 6> eaff to be 
nnderftood by infpe£tion, bong only the itpcefentation of a Iquaie, 
that it needs no defixiptioa ia words. 

Now perpendicBlacs, ficom the correfponding p<Hata of ichnograp^y 
and orthograi^y, wiU meet in tke finreral pants which form the 
fgarei and, by jonin^ tho& paints^ die figiuieig completed; fr. g.) 
drawing 6:oni die- point 8,. to b, and railing perpendicnlan fk)m r, 
and z, of the plan, meeting: i,. b,^ in r, and 2, the points i, and 
2, ia^the figure- it&If, are fouad.^ and fa of 3, 4; and by raifing 
a perpendicular from the center of the plan, and: cutting it by fines- 
(lending to b,) from 9, and la, of the profile, the points 5, and 6, 
in die figure, will be fiaund allia, fay which; it is completed. 

iy. B. .From ichnography, the peipcndJiTnlars. are geometrically' 
iuch-; but from orthography, perfpc£tively fuch. 
This manner of projefling the orthography, is one of the great 
advantages of the new principles j for, according to- the old, the 
geometrical orthography of this: figure would not have been Ib-fimple; 
nor, indeed, would it: have been any regular figure > and in archi- 
tefhire (where many members are to be reprefented) the orthographie 
proje^ons for oblique fituations are fo confiiled, as- to be Icarce in- 
telligible, and giiK no idea o£ the thing utendEd to be reprefented ; for 
proof of which the- reader is referred to Pezzo'.s fecond' Volume — The- 

geometrical orthography ia drawn above,, by which it is evident that 
a _.- ^ 
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tie pnfie, hoc nvuJe ufe of, if {he iimc kind of figure, htviag the 
&me lines and angles peripe£tivel^. 

And, ontbeic jidadplei, die ortbognpltj ma^, ia all poffiUe fitua- 
tions, be fudi plain, finale, and rpguUr draoghts, as an architift 
wobU make, for an elevation, widi no odier change dun what the 
po^cftire nccetianfy produces, which never exhibita the figure of 
any objed, ocherwife than as fixn ia 'oataic, fuppoliiig always th« 
tune fitnatirai of dfcjefi, and fpcEbator, as nquind in the pidwe. 

To Ihew what expedients tlus gaucd method tfotds, and ho* 
cxtenfivB the piiociples are, tJvre ' is added another orthography of 
this figore, ivfaich gepsrtrnts a pafcGt iquare, with i&e two diagoaalSk 
In fiane cafcs this orthography, and in lime the other, may be 
moft cetiveoient, according to the dillances of the vanilhing pointy. 
To' prqeft the i^re by this octhogr^ihy, let a diagonal 4, t, 
(No. 4.) be i^ven, whale vaniflnng point is.o. Draw any whei» 
iron o, at a convenient diftancq, -for the orthography, another line 
o, 4, I j find h, the vanishing point of lines perpendicalar to^thole, 
whcft vanilhing punt b 0| draw h, 4, 4, and h, i, i, this deter- 
mines die diagonal of the orthograiAyi then find llie vanilhing pomt 
of lines, making 45 degrees widi this diagonal ; ft. t.) find the center 
c, of p, q, the vanilhing line of the orthography, and its diftance ' 
c, i>*{ draw i>*, .0, and then make an angle of 45 above, and be- 
low the line o, i)*, to q, and r; for o, is the vanilhing p<nnt of the 
diagonal, and o, i)V the diftance of that vanilhing p<Hnti and from 
thefe two points q, and r, finifii the orthography (as was done from 
/, and ;, in the Uift fignre)) then draw from a, to i, and frott b^ 
through 4, of the firft given diagonal, which will determine the fide 
3, I, in its {daccj then draw from 3, and from i, to p, and another 
line, tf, 3, 1, below for the ichnograj^y, which complete, by drawing 
3, b, and i, b^ and h, 3, cuttiiq; i, b, in 2, and «, 2, cutting 3, b, 
in 4. Now through tMs ichnography, drawing from p, perQwftive 
perpendiculars, thefe will determine all the punts, aa the geometrical 
perpendiculars did in the former figure. Laftly, lilies from h, to die 
oithography, and fam p, through the ichnography, wiB cut each 
I a other. 
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other, reTpe^tirely, in the carrefpondiiig points, to complete ^bt 
figure. 

This is again rej^ented, under all the iame drcumftances, w^ a 
little difference, in the pofition, only, at No. 5 ; in wrhich h, o, b, is the 
vanifhing line c^ the plane i, a> 3, 4, — o, p, of the plane i, 5, 4, 6, 
and p, h, of the plane 3, a, 6, 5, which are perpoidicular to each 
jother J as are the planes that form the folid angle of a cube. 

. Thefe are on an oblique plane (the center of the ^dnre bong S,) 
vhich u the reafon that the perpendiculars to the Iquare i, a, 3, 4, tend 
ta p; whereas io that, at No. 3, thofe perpendiculars were parallel to 
£ach other, the figure there being <ai the horizontal planei but if in 
that the oflaedron had been feen in front, fo that the lines i, 2, and 
3,4, had been parallel to the horizontal line a, b, the perpendiculan 
from the orthc^raphy vvould alfo have been all parallel to that line^ 
and to each other.— —The orthography of No. 3, is a feftion through 
the axis, parallel to one fide 2, i, or 4, 3 ; that of the laft, N0.4, through 
jthc axis, and di^jonal } ib that here both plan and profile arefquares. 
N. B. Though No. 4* might have been prDJe£l:ed, in its 
fituation, without either orthography, or ichn<^^phy (by 
means of. the fcveral vaniAung points) yet as, in more conk- 
plicated objects, this method- is very expedient, it was thought 
proper to ihew it, firft, in fo fimple a figure, that it might 
be the, more eafdy comprehended. 
Fig. -50. For the reprelentation of a dodecaedron, by vanifhing lines only. 
Having the center of the {nature S, and diAance S, D, given, draw at 
pleafure the vaniihing line of the plane of one face; and having found 
■the center, and diftance of that vaniihing line, ere£t the diftance per- 
pendicularly to that line from that center, and there find the ieveral 
vanifhing points of the face propofed: this is the general m^hod.— ^ 
Here the face ^, ^, (, </, r, is chofen, which bong fu[^(ed .to lie on the 
horizontal plane, the vanifhing line paf&s through S, and the diflance f£ 
the picture S, D, is, (in this cafe) the diflance of the vanifhing line ; draw 
«t pleafui-e h^ r, for ,one fide of the ^ice propofed, which if it be not 
parallel jto the vanifhing line« continue till it cuts that line, and from 
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fuch interie£tio|i draw to D, and thence find the vanifliing ix>mtS} but 
as 6t it here, is parallel to the vaniilung line, draw through D, another 
parallel, and make the feveral angles neceflary to produce the vanifliing 
points; (i. «.) de(cribe a pentagon at D, in the pofition required, and 
divide it into triangles} continue DE, DC, DB, and DA, to the vanifli- 
ing line, cutting it in i, 2, 3, and 4, which are all - the vanifliing 
points neceflaiy : then draw 2, b, for D, C, 2^ is parallel to 6, Aj 
and draw 3, <*, for D, B, 3, is parallel to £, C : then draw 1, c, 
cutting 2, b, in tf, for D, E, 1, is parallel to C, A; and draw 4, ^, 
cutting 3, r, in r, for DA, 4, is parallel to BE: lafliy, draw j, ^, 
and 4, a, meeting in' </, which finiflies the face h, c, f, ^, a. 

For the next face, find the vanifliing line of planes inclined to that 
of the face, already deicribed in the &me angle as the faces of a dode- 
caedron are to each other, (i. e.) 63 deg. 30 rain, externally (the 
angle within being ii6deg. 3o''min. thecomplemeot of 63 deg. 3oniin. 
to two right angles *. Now draw D, x, perpendicular to 4, D > from y, 
drop a perpendicular (to the vanifliing line 4, S, i, before found); 
fet off the diflance X, D, tod; draw d, p, making with x, d, an angle 
of 63 deg. 30 min. and cutting x, P, in P, which line wiU consequently 
form an angle of 116 deg. 30 min. with the horizontal line, if continued 
upwards i then draw 4, P, which is the vanifliit^ line fought; wherefore 
&id its center C, by drawing through S, perpendicular to 4, Pj find 
its diflance C*, D\ (by taking the diftance S, D, in ihe compafles) j 
then fetting one foot in C*> and the otlier at Y, in the fatne hne, and 
from Y, to S, will be the diftance, whicla tranfer to C, JD') ; draw 
4, i>', and find the feveral vanifliing points on this vanifliiQg line, as 
on 4, S, I, by making the feme angles at Z)^, as at p, (t. f.) of 36 

Fig. ;o. No. J. 'The ingle of iocIinatioDoftwof&CMOf tfaedodecaedroDufoand, bjitnalungaKgalar 
peaugODi and drawiog aay diagonal, aa a, a; then tifEAing that diagonal is A, and raifing a pert 
pendicaUr A, B, to the oppofitc fide^ bifeOing that fide in B ; and then with the dillaiice A, B, as 
radioJ, defciibing the arC) «, h, and a, h, meeting in b, and prodaciog a, i, to E, the external 
an^e B, i, x, it the angle of inclination fought. 

For if on the real folid any two parallel diagonals are drawn on two adjoining faces, and t^e(» 
diagonal, are bifefted, and petpendicnlais drawn from each point of bife^on to the fide of con- 
taft, thefe perpendicalari will form fhe inner angle of 116 deg. 34 min. (very aea^V) '■ <u>(l ^ 
^■ternal angle of 63- ie^ xo. aia. ii the angle of iaclinatioa. 

- ~ degree! ■ 
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degreei ewli, and pooMd n bcfav, fiar Ac <rft fKCs Ibt it, tOemg 
a, J, ittc, for the gimn fide, becaufe4, u in vanifliuig paint, in the 
pUae of 4, C>, P, u mU *t i» thft of 4, 8, i, thepdiiic 4, bong th 
inurfeftion of the Tanilhiag liiwt of tfaofe two plaaet ; 4n»r i, J, and 
7, 0; then 5, tf, outtang 6, ^, in y) «nd 4, y^ cutting 7, a, in ^; 
bat 8, bong too fiu- diftant to oooK widiin tht pi£tere, (ioAead of 
drawing 8, f, and 5, g, nutting in t, ai h die $rft fvx) daw ;, f, 
and^, «, cutting it in j&: lafljf, i<vni&> /» which fiaiJhes this faoe. 

Now draw a line throu^ a, 7, wlach wil be the vanifliiqg line 
of the face tf, i, j", «', «, for 2, is tlw vanifliing point of 4, ^, and 
7, of g, a, both of tilde :being fides of this &ce, (and two foists sn 
any right line being given, the line b therein given) 1 and having found 
the centerC, and diftance Z>*, of ihat nuiifliiagline, with its vanilhing 
paints 9, and 10, by the fame operatioa as the laft, draw;, 10, and 
' 7, ^, catting it in / j draw /, 9, and g, t, cutting it in f j U&lf, join 
i, 6, which finishes this face.' 

If it baJ betn tucefary tt bavg ftyiui -ttis tamjbing i'lte (for vfmt tf s 
fieond foint) the fame method muji haw ^emiifid at for the other, exceft-^ 
ing that the perpendicular mufi have been drawn nfwardSt and the angle 
taken on the upper Jide of the vamjbing tine, 4, S, 1 ,' and from thence a tine 
wnifl haw hen drawn ctttting the faid perpendicular, hecaufe this vanif^g 
fine (hy the Jttuation of iti er^inat ptane) mufi nec^arilj make iti amte 
ai^k, or -angle of incUnation, akve the horizontal line. 

Now draw 10, 3, 5, which will be the vanilhing line of the ^e 
g, h, i, i, /, for 5, is the vanilhing point of g, h, and 10, of ;, i, 
and find the other vanilbing pcnnt j i, of that vaniOung line (for 3, 
dtroogh which it palfcs, was before found); draw 11, i; theii draw 
II, {, and 5, I, cutting it in /, and/, 3, cutting n, i, in K.; laftlj, 
|oin /, h, which finilhes this fiioe. 

Thus having got two lines, i, I, and 1, s, (of the next face 
S, k, m, t, f,) whole vanilhing points are 11, and 9, draw through 
thole two pointf the vanilhing line of this face, which will alfo palii 
through I, and 6, the icmaining vanifliihg points j draw k, ij tlven 
draw k, 9, and i, i, meeting in t; draw 6| t, suttii^ k, i, in mt 
laftly, join t, t, wlucb finilhes (hit bet. The 
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fbe o^icnaoff fox t, I, m, -», o, Ixivg^niltel to a, t, i, d, t, 
has, ol ecmfe^aice, dc fiuM «iiiij<hing line, of -which fe« tke line* 
;(, A lad i, «v being abtady dnuni, dmw 4. ■>, and /, 1, cuKnig^ 
it in IT, and dnnr 1, S) laflly, dtav I, «, perallet Is 5, e, which finilhes 
llii* £ice. 

Tlic leaainiag four fo«> are bppofite, and parallel to four, «n the 
other Mc, and are th«refore: idrawn by means of their rcfpsEliTe vanilh- 
iag Knes > die face J, 0, f,f,f,a q)p<)fite and panllel to i, I, m, t, i> 
the fhoe <*, 1, f, s, w, k opp«fite and jmatlet to ;, ^ /, k,l\ the &ce 
r, }, «, «, >i ia oppofite and parallel Xa <t, b. s, i, g; and ftc fius 
~<; a, I), w, u, it oppolke and parallel to t, i, f, b, g : the Imm Taoilb- 
ing points, aAd die(aBaeaa«mcrof proceeding, deterttifies all the points, 
and lines of thefe four, as of their oppofiijss, though in contrary pofi- 
tions, and theft compleat the dodecaedron. 

There is one other dodecaedron on the fide, which is projeAed by the- 
fiuibe vaniOiing points. 
Fig. ;i. No. I. In order to leprefent an icofaedron, the 6ftb and laft of the 
legBlar folids, wtlich is compofed of 20 equilateral eiangles, let on» 
fide 3, 4, be given, with its vanifliing line m b, c, and diftanee S, D. 
Continue l9te given iide to its vaniihing pomt a ; &t2Prr «, D^ and find 
die vanifliing p<Mnts b and c, by making a, I>, b, and b, D, c, anglea 
of 60 degrees! draw }, b, and 4,. r, cutting 3, ^, in a, which deter- 
xnihes one face 4, 3, a ; then through tf, find the vanilhing Une of 
planes, inclining to that of tf, b, r, in the lame angle as the faces of an 
icolcKdron to each other (viz. 42 degrees) being the acute angle without, 
(the complement of 138, the obtnfe angle within *,) by drawing D, q, 
perpendicular to a, D, and q, /, to o, b, c, which will be the vanilh- 

Fig. Ji . No. 1. * The angle of inclination of two facea of the icofaedron is fonw), by making a rcgelar pen. 
lagoB. aodonone tide dcfcribing an etptHatcnl triangle, and luving drawn n diagonal of tlie pentagon, 
«, «, and' the diameter of the triangle, aa A, Bi then taking A, B, for ndina, a«d dekriUng 
the area «, j, and a, t, meeting in i, nod prodndag «, i, to E, the angle E, i, o, u the 
angle of incTmatlan fought. 

Vor, OB the teal folid, tn eqnilateral ttian^et foraa a Itjrnbnid, whoTe baft U a pentagon ; 
Aawfon a diagonal of that pentagon will be the bafe of a triangle, wbofe legi (being the diameiera 
of tiro of thefe equilateral trianglei) will form the interaal angle of 13S deg. (nearly) t and the 
cncnal angle of 42 deg. ia the asgle'of iaclioMioa. 

bg 
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ing line of planes perpendicular' to the lines; n^hofe vanifhing pcnnt is a ; 
then ietting off the diftance of that vanifliiiig liitie (which is ^, D,) to! 
r. and from r, drawing r> ^. making with q, r, an apgle of 42, and 
then dramng a, />, that will be the vanishing lihe fought. To find the 
center C, and diflance C^ D*, of this vanishing line, draw a, JD*, and 
find the other vaniflung points of an equilateral triangle, as was done 
on the firft vanifliihg line, a, &, c, viz. here, n, and ; now draw 
tf, 4, and Ot 3, catting », 4, in 5, which determines the face 3, 4, 5. 
■ Then find, in the fame manner, the vaniil^g line c^. k^ /', iot the 
&ce 4, 2, II, with this diiFerenCe, that, as the former «, n, 0, was 
taken below the firfl: vaniftiing Hne <i, ^, f, becaufe the face 3, 4, ;, 
cpmes forward, with re^>e£t to 3, 4, 2, this falls backward, with re- 
fp^ to the £tme face, and muft therefore be drawn above tf, J, c-, and 
having found the vaniflung points, as in die others, draw 3, /', and 
4« kf cutting 2, (', in 1 1, which finiHies this face. 

Then through ^, the vanilhing point of the fide 3, 2, find another 
^ahilhing line «, ^,y) for the face 3, 2, 10, and in it the points ;, 
and /, as in the former vanishing lines, and draw rf, 2, and 3, f, 
cutting it in 10, which finilhes the face 3, 2, 10, as the line D, a, (per- 
pendicular to iy D.) goes beyond the pifhire, take S, d, a fourth of S, D, 
and draw a parallel to D, a, and proceed as if this 4th was die whde di- 
flance, till you find the vaniihing line ; then from b draw a parallel to the 
vaniflung line, which parallel will be that fought. The perpendicular 
if taken downwards, viz. tf, f. 

Through f , the vanifhing point o£ 2, 1 o ; find another vaniihing line % 
but as /, bt /, (in which is the point e,) does not pais through S, 
draw e, S, and proceed on it as before, on' the vaniHiing line a, b, c, 
which will produce the vamfliing line f, ^, b, for-the face 2j 10, 12, 
which is determined, by drawing 10, ^, and 2, b, cutting 10, g, in 
12; and now join 12^ 11, which finifhes another face, 2, 12, 11. 
" Theh diroughyi the vanifhing point' of the fide 3, 10, find one more 
vanifhing line,/, /, nr, for the ^ce 3, 10, i, by the fame process, as 
the laft; and, having found the vanifhing points, draw mj 3, aii4 h f Pi 
cutting m, 3, ia i, which finifhes that face. 

Then 



dbyGoo^^Ie 



^\&K 



-xxvi 




igitized byGoOgle 



igitizedby VjOOQIC 



fl/ P E R S P E C T I V E. 65 

Then draw from /, through u, for the fide 11, 6, is parallel to 1, loy 
drajiy 5, gy cutting 1 1, 6^ in 6 j then ^, 6, and 5, b, cutting e, 6, in 7, 
which finifhes the face 5, 6, 7, oppofitc, and parallel to 2, io> laj 
join 6> 4, this determines the face 4, 5, 6. (which, here, happens to 
fall in one line) and alfo the face 4, 6> 11. 

Draw 6> f, . and 7, ^, cutting b^ft in 8, whidi finiihes the face 
6, 7, 8> oppofite and parallel to 2, 3, 10. 

Draw tf, 8, and "jt ^> cutting o, 8, in 9, which determines the 
upper face oppofite and paralH to 2, 3, 4; join 9^ 10, — 9, i, — 
9, 12, — 8, II, and 8, 12,- — 5, i, and 7, i, which finiibes the for- 
wardeft face, i, $i jt and completes the whole figure. 

2, 3, 4, and 7, 8, 9, being oppofite and parallel, their vaniflung 

line is the fiime, viz. «, b^ c. 
3, 4, 5, and 8, 9, 12. being (^pofite and parallel, their common 

vaniihing line is a, », 0. 
8, 4, II, and i> 7> 9, being oppofite and paraScl, their common 

vanilhing line is f, k^ i. 
a, 3, 10, and 6, 7, 8, being oppc^te and parallel, their common 

vanifhing line is ^, ^, /. 
2) 10, 12, and 5, 6, 7, being oppofite .and parallel, th«r common 

vaiuJhing line is «, ^, ^6. 
3, 1, lb, and 6, 8, 11, being oppofite and parallel, thor common 
vanifiiing line is /, /, n. 
Fig. I. Bdow is a reprejfentation of the fame fblid, projeAed without any 
other vanifhing line than that of the hoiizon, and alfo vnthout ichno- 
graphy, or orthography, any farther than .the geometrical draught of a 
decagon, or double pentagon A, and the axis of the folid marked 
«> i> 3> 3> which axis is divided by talung 0, 2, equal to a fide of the 
decagm, i* a, equal to radius (or a fide of the hexagon), and a, 3, 
.^qoal to 0, I, in which <tivifion the middle part i, a, whh dther end, • 
win be in extreme and mean proportion. Prop. 9. Book 13. Eudid. 
N. £• A line is fmd to be cut in extreme and mean proportion, 
when the whole is to the greater fegment, as the greater feg- 
ment » to the leis. Def. 3. Book 6. Eudid. 

K Krft 
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Firft draw the axis perpendicular to the horizon^ and mark the divi- 
fions; then through i, and 2» draw tranfverfe lines^ (*'(') parallel to the 
horizon, and on diem mark the length (, b^ on one fide, and c, o, 
on the other, but contrariwise} then fet off the diihince on the hori-^ 
zontal line, from S, the center of it, to </, and from d^ draw through 
eaqh extremity of the tranfverfe lines> cutting the axb, and the points 
in which that is cut will determine the depth of each pentagon'; the 
pricked line pafling throu^ 2, is fi> divided. The fide h, z, towardsV, 
being equal to A, Cy in the plan, and the fide 2, a, equal to c, a, and 
the line drawn through j, a>ntrariwiie, (i. e.) c, a, towards d, and 
r, if on the dppofite fide; draw </, a, cutting the axis in gy and J, A, 
cutting it'm iii after which, find the vanishing points of the fides of the 
■ pentagon, 4, 5, 6, 7, by- drawing from D, (below) D, 4, — Z), 5, &c. 
making 4, D, 5,, an angle of 36 degrees, and the fame angle with 
5, D, 6, and 6, D, 7, which are all the vaniihing points neceflary : 
then, papaHei to. the hprizontal line, draw b, iy through ks the point 
in which d, by interfefts the axis, and' draw 6, gy and 5,'^, cutting 
by /*, in b, and / ; then by 5, and /', 6^ laftly, 4, gy and y<> g^ cutting 
i, 6, in by and i>, 5, in ay which finiihes the lower pentagon. The 
upper pentagon is determined in the fame manner, and by the fame 
points, with this only difference, that the operation is reverled, in order 
to produce a contrary- pofition. After which the whol6 icofaedron is 
completed, by joining the refpeflive points of the two pentagons, 
and drawing from the fame points to the two poles of the axis. All 
which may be performed with lefs trouble, and in lefs time, than is 
requifite to form the geometrical ichnography, ' and orthography. 
Here is added another on the fide, projected by the fame points, only 
inAead of drawing dy b, cutting the axis (as in the former) a pricked 
line is drawn through the axis from S, which being cut, from d, (the 
difiance) through 3, finds k, the middle of b, /, and frdm dy-io a,^ finds 
gy and fo for the upper pentagon. 
Fig. K. In order to reprefent this figure, by the fame method, on an 
inclined plane^ Draw the vaniOiing line of fuch plane G, E, and from 
S, draw S, D, parallel to it; joinC, D, and- make D, P, perpmdicular 

to 
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to it: draw at pleafure P, G, B; draw B, / parallel to D, p, and 
equal to 0, 3> the axis at figure A, which dinde in i, and 2, according 
to the g«Nnetrical {Hioporti<»i j then from D, draw to thofe divITions, 
cutting B, G i thirfe interfeftions determine the axis^ according to the 
{ierfpe£tive proportion. Draw from C, lines through the two interme- 
diate points of B, G ; and, in order to find their refpeftive lengths, let 
them dF geometrically on C, D, from D, to 6, and to a ; that is, make 
D, i, equal to Cy 6, and D, a, equal to c, a; and on D, P, let off 
D} b, equal to 0> i > then dravnng b, a, and D, a, parallel to it, 
a, will be a vaniihing point (in- the vaniHiing line P, S, C,) from 
' which the axis, and tranfverfe line, will be divided in the proportion 
of D, i, to D, a'f wherefore, by drawing a, G, and a, B, the two 
tranfverfe lines will be cut, the lower backwards, the'upper forwards j 
in that proportion. D, ;, • is equal to i>, b; fb that drawing g, by . 
and D, «, parallel to it, m, will be the vaniihing point dividing .the 
fame axis, and tranfverfe lines, in the proportion of D, g, to D, b; 
wherefore draw m, G, and »r, B, which will cut the tranfverfe 
lines on the oppoHte ftdes in this laft proportion. 

This is the- preparatory work for the figure K, which is projected 
upon it, as on a fkeleton, all the lines correfponding, as appears on 
infpeftion} and all the reft of the operation is the fame as at figure I. 
Fig. L. This method is an univerfal one ; (i. e.) the foUd in any fitua- 
tion may be projefted by it, and is perhaps the Ihorteft.of all. — ^For 
let any face be given, 2, 3, 4, and through any angle of that face, 
find the axis of the folid ; divide that axis, perfpeftively, in the two 
points, ferving for centers of the two penti^ons ; complete thofe 
pentagons in the manner before taught, which, with the two poles 
of the axis, are all the points ; and thefe being joined, the whole 
figure is formed. 

It will be proper to draw (fomewhere apart) the geometrical pro^ 
portion of the axis, with its divifions, and the angles made by the 
planes ; (e. g.) draw y, g, for the axis j divide it in ^, and z, the 
centers of the two pentagons} and through z, dravv, at nght angles, 
k, zi make z, ^, equal to the {horter. fide of the diameter of a 
K a pentagon s 
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pentagon; draw k^ gi then z» k, g, will be the angle made by the 
jnterfe£tion of the plane of the lower pentagon^ with a face of the 
fohd, terminating at the lower pole g, and cnifequently », g, i, mil 
be the angle made by the axis with that face, ^, Jt. 

Having given the face 2, 3, 4, with its vanifhing line^ diftance, 
and points, find the vaniftnng line b, /, of planes perpendicular to 
r, the vapifhing point of 4> 2, {oat iidc of that face) } and at x, the 
diftaacc of this vaniOung line &, />. draw x, />» malung the an^ 
tf, X, ft equal to z, A, ; ; draw f , p^ which will be the vanlfliing 
line of the p^e» of the lower and upper pentagon (2, 4,. 5, i, 10, 
being the lower) of which one fide is 4, aj and by means of that 
fide, with the vanifhing line c, p^ that pentagon is finilhed. Nov 
find bt the vaniftung pant of lines perpendicular to the ,vani(lung 
Une Ct p, and draW 3> &, which will be the indefinite axis of the 
scofaedron> l»fe£l the angle ^ 4^ f» to p*i draw /, i, cutting 4, 2, 
in A and i, i, will be the diameter of this pentagon^ whofc (xnter is 
determined by the interfc£iion of its (Uameter with the axis, and from 
that center to 3, will be the perfpe£tive reprefentation of 2, g; 
wherefore from 3, draw a line in any convenient direction, Sa as 
not to~ interfere with the figure, as 3, 0, and parallel to it, £, d, 
equal to b, D*, the diftance of b } then draw from d^ through the 
center, cutting 3, 0, in ij this interfe£lion will mark the place of 
the center of this lower pentagon, geometrically on 3, o, by which 
roeafure the reft of the geometrical axis is divided, as appears above, 
at f, g, by means of parallels from y, x, and g. Now draw from the 
divifi(m8 of 3, 0f to dy cutting the axis in the upper center and polci 
from Pt draw through the upper center, and make that part of the 
upper diameter, from the center to 11, equal to the lower, frc»n 

*ii, B, This bifedion ii made to find the vanifliiDg point /, froin which x line (driwn to ■,] 
will dWid* 4, 1, in half, and b becooae the diameter of the lowei pent^oat for «> >■ the 
%Mtiibii^ point of 4, I, which ii parallel to 2, lo ; and^ of 2, 1, which i* parallel to 
4, 5. The fane point /, might alfo have been foond, by diawiog t/, f, perpcndicalar to d, t, 
^r f ii the vairifhiag point of the line 4, z. Or ai /, ii in the plane of the vaniflung line 
r, t, ami alfo in that of i, f, .it muft be in their lAteriiBAion, and Ihwefoit ii fovnd, w hcie, 
am the iatcrUCbon of tbcfe two vaoilhiDg lioei. 

the 
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the center to i, by drawing from i,through the upper center to (6,/, (the 
vanUhing line of the plane pafiing through the axis,) cutting it in i; 
then dravmig from /« to the lower center, cutting the upper diameter inn, 
which will be the angle of the upper pentagon over the middle of the fide 
4, 2, of the lower pentagon j and, in the Came manner, find the other 
part of the upper diameter; that is, from the upper center, through 
/, the middle of 4, 2, draw to the fame vanifhing Une &, p, and 
from the point of interfeftion *, draw throu^ the lower center, 
cutting the upper diameter in r, which will be the middle of 7, 9, 
the Une of the upper pentagon, over the pc»nt t, of the lower 
pentagon ; draw from the vaniHung p(nnt (, through r, which will 
produce the Une 9, 7, indefinitdy; drew from e, through xi, cutting 
that line in 9, and firom /, through the iame pcunt 11, cutting it 
in 7, which determines the length <^ 7, 9; draw gp 11, and e, 7, 
which finds 6; then/, 9, and r, 6, cutdng it in 12; draw 11, 12, 
which finilhes this uppw pentagon. Now draw from 6, 7, 9, 1 1 . 
and 12, to 8, the upper pole; then jom the correlponding points 
of the two pentagons, which completes the icdaedron. 

* N. B. The line kere diicaed to be dftwn, i< fo aearijr panllel to h, f, thM th* pmnt tt 
interfedion falli u too great a diftaacc to be coinrcDiciitly nfcd; yvt being the fiune method bf 
which [he laft point 1 1, (of the tunc diameter) wat feand, it wu proper to direft it, u he^ 
when the pouit& fiUl within mdu 

Bat an expedient ma^ be nied to fad r, the other extremity of dtu apper diameter. From i, 
(in the Bne h, /,) draw one line throagh ^ center of that diameter, indoCaitelj-, and another 
throogh 1 1, (tlw exticmi^ already fonnd) t aad, at mj conreiuent diftaace, dnw a Mnc throogb 
them both, paiallel ioh,f,u Li w, I, x, catdaf thefe linei in !> and w; now ai /, ii, neceflarilj 
pafln dirongh the center of dw lower ptKagon, and i, i, di«ngh one extremity of iti tUameter; 
draw alfo i, I, throit|^ tiie othei cztiemity, etfting the fcme line L. «e, 1, x, in L i by thh 
means the proportion of the two part* of the diameter i* fonad gpometricaUy : therefore, in the 
Bne L, w, I, x, make I, », equl to h, «o, and draw i, », which will cat the nppei dia- 
aMer in thcpoiiU w.-^Ttu it thu fartitwUrtj utplmud fir in gmni aft. 
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The FOURTH PART. 

Fig. 52.TN this part it is propoiibd to exhltnt ieveral expedients to fa- 
No. i.-^ cilitate the practice} and firft to divide a perfpeftive line in 
any proportion. 

Let it be required to divide A, B, whofe vaniflung point is. V. into 
four equal parts. Draw V. d, in any direction, and of any length* 
and A, /, parallel to it j draw d, B, cutting A, /, in /j dinde 
A, /, into four equal parts, at c, </, and a draw d, r, — d, </, 
and d, e, which will cut A, B, io C, D, and E, the points 
required. 

If room be wanting, any nearer diAance wrill anfwer the iame 
purpofe, as Z) .' in this cafe, draw D, B, cuttug A, /, in 4 ; and 
divide A, 4, in the liuxie number of equal parts, at i,. 2, and 3; 
and draw X), i, — D^ 3* and D, 3, which will find the lame 
points. 

Again, at No. 2, V, D, is drawn in another direction ; for it 
may be in any, at pleafure, provided A, f, be drawn parallel to 
it i and here it is required to divide A, 6, into two equal parts only ; 
therefore bifeft A, /, in ^, and draw D, ^, cutting A, B, in E, 
the point fought. Or, if it be more omvauent, draw V, d, and 
A, f, parallel to it; bifeft A, f, in 5, and draw d, ^, which 
^\\\ cut A, B, in the &me point £; for the truth of the operation 
depends on the parallelifm of the two lines, V, d, and A, f. And 
in all theie cafes, the lines from D, or d, to the feveral divifions 
of A, /, or A, f, repreleijt parallels, therefore the lines A, B, 
muft.be divided as the originals. 

If V, d. No. I, be the true diftance of the vanifliing point V, and 
A, the interIe£lion of the pi£hire, by the original line j then A, c, 
d, e, ft are the true originals, or geometrical proportions ; and there^ 
fore when it is required to find the original proportions of a pcr- 
fpcdlive line, already divided, the true diftancc and interfeftion muft 
* be 
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be taken.— >But in <M'der to find the perlpe£Hve divifions on a line 
already projefted, the above operations^ are equally true, whatever 
diftance be taken ; and although A, be not the interfe£lion ; for 
A, B, any part of a peripeftivc line, will be truly divided by this 
method. 

At No. J, it is required to make a fegment on the perfpeftive 
line A, V, from the point C, towards V, equal to A, B, on the 
fame line. Draw D, C, till it cuts A, e, in c; make Cj e, equal 
to A, d, and draw e, D, cutting A, V, in E ; then will C, E, 
be, peripeftively, equal to A, B. 

Oir, if it be required to make the perfpe^tive of a part equal to 
h. A, (on the original line ;) at the diftance of c, from ^, divide the 
original line A, e, in the manner required, and draw c, D, and^, Z>, 
which will determine the part C, Ej and fo of any other pro- 
portions. 

Fig. 53. No. I. Hctc is an original plan* in its geometrical proportion, 
placed (Jbliquely below the ground lincj it is required to projeft it in 
perfpeflive. Continue the feveral divisions to that line, and having 
found the two vanifliing points a,~ and *, draw from thofe points to 
the feveral interfeftions, which will form the perfpcftive reprefenta- 
tion i but as it often happens, -that on one fide there may not be 
room for many interfeftions, becaufe they run much wider than on 
the other fide, after having drawn one otily, as to c, and drawn from 
thence to ^, which finds the point i, take any other point between 
h, and S, as B, and draw from thence through r, cutting the 
ground line in C, and make ufe of the diftance 0, C, (inftead of 
e, c,) fetting that. off, from C, to/, "and from f, to ^, &c. as 
often as neceflary j and drawing from /, to B, and from g, to B, 
Sec., the fame points 2, 3, 4, &cc. will be found, as if there had 
been fpace to repeat the diftance c, 0, as many times j then di-aw 
I, ^,—2, t, — 3, &, — &c, which will complete the work. 

Fig. 53. No. 2. The fame thing is done without a geometrical 
plan : and here the meafurcs of the original fquarcs are fet off equally 
on each fide of 0, as i, 2, 3, 4, and the diftances i» D, and a, D, 
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brought down to the vanifliing Tine at 5, and 4^ and, after having 
drawn the two extreme lines «, o, and b, o^ theii drawing, refpeftirdy, 
b, I, — &, 2, — ^5, 3,-5, 4, and </, it~—d, 2, — ^rf, 3, — </, 4, the points 
<tf the extreme lines 6, 0, and a, o, are found ; from which pomtv, 
on one fide, drawing to 0, and, on the other, to 6, the plan is c4»d« 
pleted. And if room were wanting for S, D, above, the pointt 
^. a, and B, ^, might be found by means of d, below, making 
Sb 4. equal to tlu diftance S, D. 

Fig. ^4. if it be reqmred to find a fegment of F, ^; from F, towardt 
h, equal to A. B, of the I'me A, a, bring down a, D, the diftance 
of ibe vamHiing point a, to d ; draw d, B, cutting the ground tine 
in f } bring down alio £, D, the ctiftance of the vanifliing pcHot A, 
to J; draw 4j F, cutting the ground line in fi make /, g, equal 
to A, f, And draw </, g, cutting F, ^, in E j then will E, F, lepre- 
fent an original line, equal to the original of A, B, and ther^ore 
will be equal, peripe£tively, to A, B, which is all that.is neceffiiiy to find 
the length. F, E, perfpefHvely, equal to A, B. But as it i?- indif- 
ferent whether the ground line A, g, be ufed for this purpole, or 
any other paralld, and'as fome other is often more convenient, take 
any line parallel to the vanilhing line, as B, 6, and draw d. A, 
cutting it in 4, and </, F, cutting it in 6 j then make 6, 5, equal 
to 4, B, and draw V, 5, which will cut F, 6, in E. Or take 
any odier paralld. as i, F; make F, 3, equal to t] 2, and draw 
J, 3t which fiads the iame point E : for d. A, e, and 4, f; g, 
are ^nal triangles, being between the fame parallels, and ha^g 
equal bafes; [Euclid, Book 3. Prop. 38] and B, 6, or i, F, bni^ 
parallel to the fiune vanifliing line a, 4, will cut off equal triangles 
from «,' d, A, and gt 4, f\ therefore, &c. 

Fig. 55. Another way of dinding perfpe£tive lines, is by mark- 
ing the -geometrical proportims on the rays, from D, as on D, a^ — 
I>, b, the rays of the vanifliing points <7, and ^, of A, B, and 
A, G, F, Make D, i, and D, 2, equal, and draw D, 6, paral- 
W to I, 2; then a line from 6, cutting A, b, and A, tf, in any 
ports, will divide thofe two lines equally, as 6, G, B, makes 
A# G, and A, B, perfpeftively, equal. If 
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■ If any other prftjwrtion be rehired, mark it, on the ray of the 
fine i for inAance, D, 3, u equal to D, i* and -f. Draw. 
D, J, parallel to i, 3 j and draw j, B, cutting A, i, in F 1 
then A, F, b in the &tm proportion to A, B, as O, 3, is to 
D. J. 

A, c, a another perfpeilive line; D, c, its rayj and c, its 
Tanifhing point; and i, 4, divides D, a, and- D, r, unequally;- 
and D, 6, bnng parallel to i, 4, the line £, E, 6, divides. A, c, 
and A, a, in E, and B, perfpeflively, in tiie fame, proportion ; 
A, E, being to A, B, peifpeftively, as D, 4, to D, i, geome- 
tirically. 

Fig. 55. No. 2. This method may alfo be uled in cales like that of 
54. I^t E, F, be a perfpeaive lino, whofe vanilhing point is 
a, it is required to make A, B, (of another line) equal to £, F. 
Draw from A, to a, the vanishing point of E, F } and draw A, E, 
cutting the vanifliing Uric in e j draw e, F, cutting A» *», in C i 
then A, E, F, C, will reprefent a parallelogram, whole opposite 
fides being parallel and equal. A, C, mull be equkl to E, F. Now 
make D, 1, and D, 2, equal; and draw D« /, parallel to i, 2; 
draw ft C, cutting A, ^, in B; then will A, 6, be equal ta 
A, C, (as by the lafl: Figure -,) but A, C, is equal to E, F j 
therefore A, B, is alfo equal to E, F j which was to be done; 

Fig. jj. No. 3. B, A, is given, it is required on E, A, to make 
A, C, equal to B, A, Draw 4, i, making D, 4 and D, 1, equal 1 
draw D, 5, parallel to 4, i ; then draw 5, B, cutting E, A, in C, 
and C, A, will be equal to B, A; which was to be done. 

But if 5, goes beyond the pi£lure, divide D, 4, in half, at 2 } 
and draw D, 3, parallel to 2, i j then (having divided A, B, 
perfpe£tively, in half at ^,) draw 3, 6, which will cut E, A, in 
the fame point C. 

N. B. The manner of dividmg a perfpeftive line in haUj is 
defcribtd at Pig. 52, No. 2. 

Fig. 5;. No. 4. Let the lame things be given as before ; but the di-' 

fiance D, being I>cyond the picture, take a fourth (or any) part of 
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the diftance at D ; then take a fourth of S, V, at E, and draw 
,'D, E, which will be parallel to V, D, which tends to the true di- 
fiance ; therefore the angle . at D, will be the fame as at D.-^— Draw 
f, J^ making Z), c, and i), d, in any proportion required, and 
23, e, parallel to c, d-, fet off S, e, four times to F, and draw 
F, B, cutting S, A, in C: then will A, C, be to A, B, as D, d, 
is to D, c, (i. f.) in the proportion required. 

N. B. Any line drawn from F> will cut the fame lines in the 
fame proportions, as F, yi bi for A, b, is to A, /; as 
A, B, is to : A," Cj .(/. e.) as D, c, is to D, d. ■ -- 

Fig. 56. As this is the place allotted for expedients, the reader is referred 
back to Fig. 45, where the manner of finding, on the horizontal plane, 
the plans, or ichnographies, of cubes proje£led on oblique planes, is de- 
fcribed. . The letters, conftantly ufed, ihew the. fituation in general ; but 
here is a difiBculty peculiar to this pofition, which is, that the fide a, by is 
Qxafbly in front, and, for that reafon, it is impoflible to findthe feat, 
or ichnograpby of the point a, without fome expedient j therefore 
draw a, tf, and'b, ^, both parallel to the horizontal line; draw at 
pleafure from S, (which is the vanilhing point P, brought up to the 
horizontal line), cutting b, i, in i ; draw P, ^, cutting a, it, in 
.tfi draw-tf, C, perpendicular - to the horizontal line, cutting S, by 
in C; draw C, A^ parallel to ^, b; then A, will be the point 
ibught, viz. the feat of a, on the horizontal planei by which the 
feat, or plan of the upper fquare is found on that plane. 

Fig. ,^y. No, I. At Fig. 31, are feveral lines tending to a point beyond 
the limits of the pi£hire, and there, as welt as elfewhere> the reader 
is referred to this place for expedients in fuch cafes; which frequently 
happen, efpecially when the diftance of the picture Is confiderable. 
The. prefent figure fhews the manner of drawing lines to an inaccsflible 
point. Suppofe A, B, and C, D, two lines, tending to fuch point, 
beyond the picture ; it is required to draw from j-, a line, tending 
to the fame point. Draw N, O, thmugh g^ in anf direfHon, and 
B) D. paralld to it, at any convenient diflance, within the pi£lure ; 
at D, with the compafles, fet off the length of N, O, as D, £; 
- fo 
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fo that E, interfe£ls the line A/ B; divide D, E, 113 F, making* 
D, F, equal to O, ^; draw F, /, parallel to A, B, cutting B, D, 
in f-y then draw ^, /", which will tenet to the fome point with A, B, 
and C, D ; for B, D, is divided in /, in the fame proportion as 
D, E, ig divided in F,(i.e.Jas N, O, in ^, (Prop. 2. Book 6. Eud.) 
Let there be another point, from which it' is alfo required to draw 
to the fame inacceffible point, whether between the lines A, B, anJ 

C, D. or without, as here at h; which, if it be lb lUoated, as that' 
a line N, O, may conveniently be drawn to it through '^; iian 
draw N, g, O, h, and take the diftance O, h, and add it to 
the line E, D, from D, to I j and draw I, r, parallel to /, F, 
catting B, D, in /, and drawing b, /, it will ttnd to the 
fame point j for the triangle D, 1, i, is limilar to D, F, /; and 
therefore D, r, is to D, I, as D, f, to D, Fj and, confequcntiy, 

D, /, to O, b, as D, /, to O, g. 

Let it alfo be required to draw from A, to the feme point. ' Draw 
1, 2, through i, parallel to B, D; fet off i, 2, from/, to 3* 
divide y, 3, in 4, as i, 2, in ij draw 4, 5, parallel to A, Bj 
and then drawing k, 5, it will tend to the fame point. — Here ^, /\ 
is uied inftead of C, D, as more convenient } for any two linos 
tending to die fame point, will atifwer the purpose. 
Fig. 57. No. 2. Another method is propofod : let A, B, and C, D, be 
two lines tending to a point, beyond the picture -, nowj in order to 
draw from e^ to the fame point, draw any line through e, cutting 
thefe two lines in A, and Cj and at any convenient diftance B, D, 
parallel ta A, C, draw A, D, and (parallel to D, C,) jdraw B, it, 
cutting A, D, in 6; then draw ^, ^, . parallel to B, D, and.con- 
fcquently equal to it j draw r, D> cutting ^, ii, jn F, which di- 
vides i>, dy in the fame prt^rtion as A, C, \s divided by r; 
wherefore fet off </, F, to D, /, or (which is the fame . thing) draw 
F» /. parallel to dy D, and drawing f, /, it will tend to the point 
required. 

By the fame procefs, m, p, is found, tending to the fame pointy 

viz. jjrftw ffi, ff, parallel to A, C $ dctaw n, D, cutting B, b, m j; 
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^w j, t, parallel to B, Ui draw tn, P, cutting k in rj dien 
fct off J, /, from B, to ^) and drawing n, j», it will t«nd to the 
lame point; — The onfy reqaifite is to find the fame proportions oa 
the line B, D, as on A, C, m o» B, /, as on n, «. 

Fig. 57. No. 3. Now, on tljefe principles, fiippofe Sj /, the horizontal 
fine, (or the vanifliing Ihie of mj other plane,) S, I>, the diftance, 
D, b, a parallel to an original Une, Miding to a ranifliing point 
beyond the piiEture; it a required to draw from <, to the lame 
Tanifhmg pomL — Draw a, i, aad i, e, both parallel to S, Di 
continDe i, D, till it cuts «, d, m i; draw >, {-, parallel to S, f; 
draw </, gt cuttbg S, /, in /j draw a, *', cutting D, S, (conti- 
nued) in hi {tA dS g, bt from ^, to t, (or S, h, from ft to ^,) 
or draw £, f, parallel to $, /; then drawing e, r, it will tend tb 
the vaniflung point required. — It is evident, that b, f, might have 
been fet off from S, to g, inllead of drawing the parallel b, g ; 
or that a parallel to S, f, from £, would have determined r, as 
well as fetting off S, b, at /, e, dfi. 

Fig. 57. No. 4. Let tf, i, and C, d, be two linesj tendirig to a va- 
hilhing point; if there 'are any number to be drawn to the fame 
point in the feme line, aa i, a, and 3, draw a, <-, parallel to 
a, C, at any conTcaient diftance; then draw from C, i, a, and 3, 
parallels to a, <^ cutting a, c 1 then from c, and the ether inter- 
fe£tions of a, f, draw to O, any point in «, b, and through 
7, the interfe£Hon of c, O, with C, d^ draw 7, 8, another pa- 
rallel to a, f ; then &om i, 2, and 3, draw through the relpe^ve 
interfeAions of the line 7, 8, viz. i, 4,, — z^ 5, and 3, 6^ which 
will be the lines required, all tending to the fame vanilhing point. 

Fig. 58. No. I. Sappofe A, B, a perfpeftive line, to be divided in 
any proportion, but its vanishing p<nnt to be beyond the picture j 
continue D, S, to A, B, cutting it in t; draw at (deafute e, i; 
fet off B, g, bom r, to i; draw S, i, and D, >', parallel to it ; 
'fct off A, I, from g, to /, upwards ; draw D, /, and A, M, paralld 
to it. (By this means, «, /, will be divided proportionally to D, e, 
(i. e.) t, i, .tp t, S, aa i, i, to S, Dj and g, I, will he to ;, B; 
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as S, D, to'S, f, Ti^h it the proportion wanted.) Now A, M, 
will be the original of A, Bj therefore, on it, make the geometrical 
divifiona' required i draw from thde dtviil^cnu to D, wluch will cut 
A, B, pei^ieftivdy. 

N. B. if D, A had been already drawn (as well at A, B,) 
then only draw A, M, paralld to it, and proceed as above. 

Fig. 58. No. 2. After *, /, is divided, if room be deficient below 
for A, M, draw s, p, (from /, the extremity of the piAure) pa- 
rallel to D, /, and bring down », to g; (i. e.) make p^ q, equal to 
/, »i then draw from D, parallel to », ;, which finds r, the 
i^ftaoce of the vaniflung point of A, B; then make the geometrical 
(fivifion on A, f, as d, 6^ e, from wluch pcmits draw to r, and the 
lines M, r, 3, r, and c, r, will cut A, 6, in the fame points. 

Fig. 59. No. I. Let E, F, be given, and the direftion of E, G, drawn 
at pleafure> in order to form either a cube> or any other cubical 
figure, of known meafbre^ (the horizontal line, with its diflance, being 
alw^s fiippofed to be given, or known). Continue tlw fide E, G, 
till it meets the horizontal line in a, which will be its vaniihing 
point ; draw a^ D, and D, b^ perpendicular to it, cutting the hori- 
zontal line in b; draw E, ij then E, g, paralkl to D, </, and 
E, bt parallel to D, ^ ; and make thefe two lines of the geometrical 
lengths required (as here they are both equal to E, F) : draw g, D, 
cutting E, tf, in G, and 4 D> cutting £, ^, in H } by which 
eperatbn thoie lengths are determined : draw G, b, and H, <?, 
which finifh the lower fquare or j^m: raife perpendiculars -at G, 
and H, and the remaining angle; and draw F, d,— F, b, cutting. 
the perpendiculars at G, and H, in I, and K : laftly, draw I, b, 
and K, a, which completes the cube. 

Fig. 59. No. 2. If room be wanting, below, for the lines E, g^ and E,^, 
they may be drawn parallel to the horizontal line, as in this fcliemc; 
but then the diftance b, D, muft be brought down to d, and draw- 
ing 4 g* will find the lame point G, in the line E, b^ as by the 
above operation » and the diftance tf, D, muft alio be brought 
down to d^ from whence,, drawing to b^ ^ point H| wiU be found. 
The reft is as No I. Fig. 



dbyGoO^^Ie 



78 . 7^^ P R A C T I C E 

Fig. 59. No. 3. Is an expedient^ in cafe the point a, is beyond the 
pifture. Continue the line G, E, whofe direftion is given as be- 
fore, indefinitely towards D ; and fet off the diftance of the piflure 
S, D, from S, to D, the point where that diftancc cuts G, E, 
continued. From O, in the horizontal line, at the extremity of the 
pifture, draw a parallel to G, E, D, cutting S, D, in d j tranf- 
pofe S, d, to </, on the line S, D; draw </, 0> and D, a, pa- 
rallel to it, which will tend to the true vaniftiing point a, beyond 
the pifhire. Now proceed, as at No. i, or No. 2 j and having 
drawn E, i, and found the points G, and H, and drawn G, b, 
bifefl: the angle a, D, ^, to cj draw c, E, cutting G, &, in L; 
draw L, Hj tlien raife the feveral perpendiculars at G, L, and H; 
draw F, ^, cutting H, K, in Ki and c, F, cutting L, M, in M; 
draw £>, M, cutting G, I, in I; join F, I, and M, K, which 
completes the whole. If a .parallel to S, D, be drawn from O, 
cutting the tine D, £> G, in a, then O, a, will be equal to O, a, 
(fo,that if a, O, and a, O, were both raifed up perpendicular to 
the picture, and alfb D, S, and D, S, on S > then a, would coincide 
with a, and D, with £>:) by which means the lines O, d, and 
O, «/, may both be ipared. 

The fame Hgure is repeated feveral times, on purpofe to fliew by 
what various means the fame effect may be produced j but if the 
lines of the three operations were crowded together in one fcheme, 
they could fcarce be feparated by the eye or underftanding, fb as to 
difcover what was peculiarly,: and diftinftly eflential to each. 

If they appear, to be fomewhat intricate, it muft be confidered. 
that they are to be ufed on extraordinary occafions only, and may 
be always avoided, if the artift chufes rather to take fufficient room 
on another fcale, than confine himfelf to the ipace which happens to 
be left in his picture. 
Fig. 6o. "JjCt A, C, be a perfpeftive line j it is required to find the 
geometrical length of a part, as A, B. If its diftancc C, D, be 
within the picture, and room to fct it off on the vanifiiing line, 
tranfpofe that diftance from C, D, to Ej draw E, B, cutting the 
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ground liAc in F ; then A, F, is the geometrical length ftiught. — But 
if D be. out of the pifture, take any portion of S, D, as here 
S, d, a fourth, and S, c, a fourth of S, C j draw c, d, which 
will be a fourth of C, Dj tranfpofe c, </, from C, to e^ and draw 
f, B, cutting A, F, in /; then A, /, will be. a fourth of A, F, 
the geometrical length fought.— It is evident, that the fame expedient 
will ferve to find any proportion of A, C ; for fuppofe it had been 
required to cut off the geometrical length A, F, thereon, this is 
only reverfing the operation, (i. ^.^ drawing E, F, cutting A, C, in Bj 
or, if room be wanting, drawing f, /, which finds the fame point B. 
Fig. 6i. No.i. In order to find the vanifliing line of a plane making a given 
angle with another vanilhing line; it has been taught to find, firft, 
the vanifliing line of planes at right angles with both, on which to 
meafurc the angle of inclination. Now fuppofe Q, S, B, the vanifli- 
ing line given j it is required to find the vanifliing line of planes, 
making a certain angle therewith, and ' pafiing through B, their 
common interfeftion. To this end» find Q, the vaiiifhing point 
of lines perpendicular to B; draw Q, P, perpendicular to Qj B, which 
will be the vaiufliing line, perpendicular to both planes ; ^t off its 
difliance to di draw </, P, making Q, //, P, the angle of in- 
clination i and, lalUy, draw B, P, which will be the vanifliing line 
fought. But if room be wanting, above, for the diftance S, D, 
divide S, B, in half, at b, and take S, D, half of S, D, and find 
y, the vanifliing point of perpendiculars to b ; draw j, p^ perpen- 
dicular to y, B i fet off the diftance of y, to r ; and dravf r, /, 
making ff, r, /, the angle of incllnadon : draw ^, p, which would 
be the vanifliing line fought, if half the diftance was the true diftance. 
Now, therefore, from B, draw a parallel to 3, /, which paraUel 
will be the vanifliing line fought. 
Fig. 6i. No. 2. Let it be require^ to draw a line through B, S, at 
the point A, in any angle, perfpcftively, as (e. g.) 45 degrees ; this 
is done by making the fame angle at D, drawing D, ^, and then. 
(/, A, which is the linefou^t. Biit if room be wanting, take S, </, the 
half of the true (tiftance (or any lefs proportion, as may be necefiary 5) 
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make the fame angle at </; draw </» D ; then divide 3, A. in half, at 
a; drfiw Z>> oj and, laftly, draw through A, a, parallel to D, a, 
which will be the line required. 

Fig. 62. When the parallel D, C, of any line h, a, runs out of the pifture, 
before it reaches the vanifhing line, any odier line, within the pic- 
ture, will anfwer the purpofe, as D, c, by drawing from d, ^, and 
fj parallels to it, cutting the ground line in e^ g, and i>, from which, 
feverally, drawing to f, the perfpeftive points of a, b, and fy are 
found in the pofition required. 

Fig. 63. No. I. The center and diftance <rf the pifhire being given, 
let B, A, be an original line, in a;iy direftion {e. g.) inclined to 
the pifture in the angle B,_A, B; and, cutting it in A, (A, B, being 
its feat, or orthographic projeftion on the pifture) it is required to 
find the pcrfpeftive length of A, B. Draw S, V, parallel to that feat, 
and S, D, perpendicular to it, and equd to the diftance; draw 
P, V, parallel to the original A, B; draw A, V; then V, is the 
vanifhing point, and A, V, the indefinite perfpe^ve reprefentation. 
And the length of A, B, is determined, by drawing B, D, cutting 
A, V, in b. Or fetting off the diftance V, D, to dy and A, B, to 
By ,and drawing B, d, finds the fame point b. 

This is the moft general fcheme for the purpoie, becaufe the angle 
of incidence is, at once, referred to the pifture, without regard to any 
other plane, and fo the original line may have any inclination, 
without making the leaft difference in the operation, on account of 
the pofition of the picture. 

But another example or two, with additional circumftances, may 
farther illuftrate this kind of operation. 

Fig. 63. 1^0, 2. A, B, is an original line; A, a^ its feat on the pic- 
ture J A, bt the pcrfpeftive of A, B, found as in the former j B, tf, 
(parallel to S, D.) its feat on the ground; *», b, the perfpe£Hve of 
that feat, found by drawing a, S j for if D, S, be turned forward on 
the point S, and B, a^ turned backward on the point <7, till both 
are perpendicular to the pi£hire, it is evident that b, will be the 
perfpeftive of 0, and, confequently, a, by of «, B, 

2 Hg. 
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lfig,-63. No. 3. A, B, is an original line; A, its intorfeflion with 
-the picture; A, tf, its feat on the picture j V,'its vanifliing point, 
found as at No. i; and A, i, its perfpeaive, which is all that 
. is neceflary : but belides, let it be required to find its feat on the 
ground, in the .diwftion of the original linej (i. e.) fuppofing a 
. {>lane palling through it, and its feat on the pidure. Draw B, ,7, 
parallel to' S, D, which will be thatieatj for, turning the triangle 
5, D, V, forwards on S, V, and the triangle A, B, a, backwards 
on A, a, till both are perpendicular to the piAure, the plane A, B, a, 
will cut the picture in the line A,.o, and the ground, in the line B,^. 
And to explain it Aill farther, a, B, is turned round on a, to 
4>, B, ifuppoled perpendicular to the piAure, and lying on the ho- 
rizon ; A, a, drawn on the .pi£hire perpendicular to the horizon; 
.and to thefe is alfo joined the line £, a, which is the true ^0- 
.<netrical ieat of the original A, B, (^rpendicularly) on the ground; 
.as B,-tf, is its feat in the dire£tion-of the original line, a, and'tf,bang 
their interle£Uons with the pi£ture. The perfpe£Uve of <?, B, is <z, i, 
for S, muft be its vanilhing point by conftru£Uon, D, S, being .pa- 
rallel to B, a. And the perfpe£tive of a, B, is a, i, drawn to v, 
its vanifliing .point, -which is found by drawing a perpendicular from 
V, to the horizontal line : for the geometrical line a, B, being on the 
ground, perpendicularly under the ori^nal line Ak, B, its vanifliing 
point muft <necef£uily be on the horizontal line, perpendicular to V, 
.the vanilhing .-point of A, B ; wherefore a, ^, dfawn towards «, -is 
the .peifpe£iive of .a, 3.' To make this (if poflible) more clear, S, J, 
.-is drawn perpendicular to -the horizon, and equal to S, D, .{the 
.<Uftance);.and ^, v, drawn parallel to a, B^ which finds the -fame 
■vanilhing p<»nt m^ 

Thefe circumfiances are thus minutely explained -on this, and other 
•occafions, that the unive:£dity of the prindplcs may appear in their 
-application to the various- cafes that -occur, or may be required, 
fig. 64. Let A, B, be given as tbe fide of a fquaie to be projefted, 
-fpace being deficient every vray; draw A, S, and B, S; -and firom 
-aiq convenient portion of A, S, or B, S, (as here a 4tb,) draw 
M *,/. 
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t, f, parallel to A, Bs tfaen tab the finw portion of tbe diffance, 
(i. I.) a 4th, as S, Dt diaw/, D, and O, g, at ri^ angles to 
it i draw ;, i, and fo finifli the fmall Iquaie, n, i^ e, c, by the 
oTual method :— -then the large fquate is compiBted, by drawing pa- 
rallels to the fides of the former, as B, £, paraUel to 3, « i A, C, 
parallel too, t; B, C, parallsl ta a, c, i, tot the diagonal ; and 
laftly, C, E, parallel to e, t. 

Or, inltead of £, C, parallel to i, e, — S, t, continued, will find 
the point C ; or S, t, cosTtimed, «iU find the point E; cither of 
which is iiifBcient for the ptupole. 

This may not be an improper place to decide a queftion much 
debated, viz. Whether the repreientation of a long wall, on a pifture 
parallel to it, ihould be made of the bme hei^t, at the utmoft 
extent, as directly oppolite to the eye, finee it appears of lefs height 
the fotitber it is extended ? To which queftion, the anfwer is, that 
the wall ihbuld be drawn of equal height, how far ibever extended » ' 
tocaufe the .reprefentation will appear as mudi iels, in proportion,, at 
-the extent, as the original appears. 
Fig. 65. let A, B,— C, E, be the original wall ; D, the eye of the 
fpcdtatorj and, confequently. A, D, — B, D, — C, 0, and E, D, 
'vifual .ray« } and a, i, r, e, She repre&ntation on a parallel plane ; 
the triangles A, 'D, B, and a, D, i, .are limilar, as arc the tri- 
angles C, ©, E, and c, D, r ; and the lines A, C, — B, E, and 
Oj «-, — j, f, are all parallel, as 4ire alio a^ i, and A, B, and c, t, 
to C, E : therefore f, r, imuil be .equal to a, b, which was to he 
proved; and in like manner, and for ;the lame reafons, 2^ ^, and 
f, 4, are equal, being .the repcefentations of the equal .lines i, B, 
and E, 3, made equal to A, B, and C, E. See £uclid. Book I. 
Prop. 37, 38, 39, .6cc. 

Of the fam« nature is that.ather queftion. Whether, in wprefenting jt 
row of columns, flandingona'line parallel to the.pi£ture,ithofe, wluch 
.are more diftant from'the«entienof fuch ]»>5b2re,:0ioiildbe made-equal to, 
or lefs, or bigger than thcneaicr? It'is^allontd diBy.appear:lsis ; .but 
the anfwer to this queftion is, that they ought i(in:thisfituation .of -^ 
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pi£hnv) to be made bigger; aod. 4:hoagh £b painted> wiU re^ ap|>ear 
as much Ve&y. in the puotii^r ss they q^iear in nature. 
g. 66. Let A, B, and Q be the plans of diree columns, either 
fi^uare or round; and firft £uppo& them fquare j jt is evident, that 
the reprefentation of them will take up the fpace marked fey the vifual 
rays, from the extreme angles to D; the Jpeftator's eye, on the parallel 
picture, whole fe£tion is S, ^ ; (i, e,) the reprefentation of A, will 
fill the rpace. S, /; that of B, will fill the fpace ^, b^ and t^iat 
of C, the Ipace /, k. 

If the columns arc round, the feveral fpaces, which arc filled by 
their reprcfeatations, will foe determined by the pridced rays, cutting 
the line S, k^ which fpaces are marked by fmall arches. 

But if the pi^uie be placed on the line S, 2, the reprefentations of die 
round columns will be equal to each odle^,<N^oearIy fo^ And if on tbe line 
S, 3, or any other between 2, and D, (the end S, remaining unmovtd) 
the reprefentations of the more diAant columns will then, indeed, be 
in iefs fpaces of the pi3ure, by certain proportions, according to their 
feveral diflances:—* Bat on all thefe pi£hires> they will be truly repre- 
fented, and will equally exhibit die images of the ca-iginals to the ^e 
of the Q)e£lator at D, who w^ necc&rUy form the lame ideas c& 
the propordons, and diftances of the obje£b, firom any one of diefe 
pifhires, as from any odier of them ; which may all be cmfidered as 
tranfparent jJanes, «r as one fiich plane, moveabfe on a hinge at S, 
from ky to 2, or 3 $ which pluie no more hinders the fpe^atoi^ 
ix<3a\ difcerning the original obje£b, than the common medium of 
fax ; and as aU the vifual rays are necefiarily right lines, the piftur^ 
XX medium, mahes no alteration ta thdr directions, which are con- 
tinued, without interruption, from the fever^ parts of the originals, 
to D, through any one of the& tranfpareut planes, and whichfoever 
be dhc^m, the repielentatiens can be determined by notlung but the 
inlerfe^ioAs ef diofe vifual xays with fudi plane, and cannot pebbly 
lie Adfe, if thde interie£ti(»s axe truly found. 

JV. B* The rays for the round coluram are detarmined, 1^ 

4iukipg tai^gem 1» tlu fevenl aides from D; and the 
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points, in. which lliey touch, arc found, by biTe^Bng the' Iin^ 
from D, to the center of each circle, acr D, 5, for the dn:le; 
C; and with the length 4 — 5, as radius,, making, an arc 
trough the center, cutting the drovmference in the points- 
fought. 
If the circles were nearer each other, and D at a greater diftanc^ 
the difEerence would be proportionally lefs, and at a fufficient ^ftance,- 
not at all offen£v&}^ as indeed nothing, that; Is- truly repcefented, caw 
be ; but even at this, or any diftance, the rule (bong dem6nftrably> 
juft) cannot vary, and- therefors- mufb be umverfal. 
Fig. 67; Noi r- The ufual points and lines being g^ven, it is required- 
to reprefent a door open at any angle. Let /, f, be. the fide, given^ 
on which it is fuppoied to turn}. S, b, the (Ide of the room cm the 
floor ; make &, D^ a, equal to the angle reqmred } draw <r, e, 
cutting ^e ground line ia i ; then (,. £-, j&, will reprefent the fame 
angle : and,, for the breadth of the door,- draw i, g^ parallel to 
£}, tf, and D, c, cutbng it in g •,. from g, to i, iet off tiie geometrical 
breadth, and- draw D, k, cutting r,. ii in ^ ;. then will r, r, be the per- 
ipeftive breadth fought, equal to g, i. — Now, for die thicknefs, draw 
D, 6, perpendicular to a, D ; and draw i,. e, to i&, which will . 
be the dircftion of the edge; draw j&, i,.f^. which will be parallel to 
D, i i and make k, f, q£ the thicknsfa required i draw f, D, which 
will determine the thicfchcfi, perfpeftively i or, inflead of drawing 
b, i, and D, /, continue gy. ky to »'. on the ground line, and a 
parallel from fy to the fame; and, from thofe intede^tions, draw to 
^, which will ^ve ^e thicknefs of the door y draw ^ m^. parallel to 
Cy /, and ky i, cutting it ih- /o^ and draw by in, which finiflies 
the door. Or, as 
Fig. 67. NoL 2, Inftead of drawing i j g, and by k, below the grotmd 
Une (in order to determine the breadth and thicknefs of die door) 
bring down the diftance ir, D, to d, and draw d, a, cutting the 
ground line in g\ and make g, iy. equal (geometrically) to tht 
breadth i draw d-, jf, cutting «, c, in v,. which finds Ac perQ>e£tive 
breadths then^ for the thicknefs <rf the edgp, bring down, in like 
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ht I)* to dt and draw </, f, cutting die ground line m oy. 
make o^ f, equal to the' thicknefs^ and draw /, /; all the rell ia 
as the fonner. 

N.B. If the door be fliut, the point r, (at No. i^ wUl< 

touch £; and m, will touch M. Or again. 
Fig. 67. No. 3. For the breadth, draw the pricked line c^ 4, parallel ta 
the horizontal line, and equal to one third of c, I, th&heighth (which 
is here the geometrical breadth,) and D, i, parallel to it, of any 
koigth; draw 1,-2, cutting D, i, and D, a, equally,: in i, and- 
2, and D, 3, parallel to r, n and draw 3, 4, which will cut 
a, Cy \n ci then f, c, will be the peifpeftive breadth. This me- 
thod has been before explained at Fig. ^^y No. i, and 2, and is, in 
many cafes, very ocpedient. The thicknefs i»found as in the two former, 
and &e per{pe£Bve dire£tionas determined by the lines by e, and b, mt 
N. B. The point r, wluch determines the breadth of the door, 

may be any where in the pricked femicird^ if the ai^le of 

the aperture be not particularly required. 
Fig. 68.- Hainng a fquare f, by gy f,^yen, to make, onitj an o£tagon,» 
dfaw at by through the center, perfpeftively parallel to the fides 
Cy gy and by f'y (i. €.) {xoxxi their vanifliing point ; and c, dy alfoy 
through the center, at right angles to «, by perfpeftivdy j then draw 
D, &y making an angle of 677 degrees with S,.D, (which i» 
the geometrical angfe that €y a, makes with <i, ^,)} and, then, from 
My draw to r, cutting Oy by m a, which is one of the angles ) 
and from the fame point j£, through by cutting </, r, in r, anothec 
angle } and ■ agato-- to gy cutting Cj 1^, in d r^ and alfo through fi 
cutting Ay by in by which determines the laft angle; <■, a^ — f, *,— • 
g^ (/,— and by ft being all parallel; and, laftly, join f, ti^—Cy gy--— 
X» ^> — 'f> ^i—~^>K and b, *7,. which completes the.oftagon. 

This is done in lets time than defcribed, for all the four points 
wanting, arc found without once monng the end of the rulec 
from M. 

If the pi£):ure will not admit the length S, JB^ then, inftead o£ 
the angle S, D, My of tjjy. make S, D, B, an angle of 221,- 
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which (being the complement of 67^ to 90) is the |;eo- 
metxical angk that e, a^ makes with e, b; and from B, draw- 
through tj which will cut r, i/, in c; and from the fame point B, 
to f, cutting c, d, in ^5 and through h, cutting a, b, in b; and, 
laftly, through a, to g, cutting a, h, in a; by which means all the 
iame points are found, and the o£tagon completed^ by joining the reft. 
The other oftagon (of pricked ^nes) is formed by the fame va- 
flifhing pcdnts. 
Fig. 6^. No. I. In order to reprefent a cornice, firft draw the geo- 
metrical elevation only, as here for tlie Doric, in pricked lines ; then 
draw lines from S^ through every angle of the projefiion, as i, 2, 3^ 
&c. and draw from X)» through A, meeting therline S, 1, m a^ 
and fo on, from D, through every interleftion of the line A, B, 
as D, 4> meeting the line S, 2> in 0, and D, $, mwting the Une 

5, 3, in /, &c. by which operation the whole cornice is completed 
without any geometrical plan. 

The reafon of this proceeding will appear on uifpefHon of the fquare 

6, tf, li A, which is the fquare of tbe whole projection, and «f 
which A, a^ is the ^diagonal, ifliiin^ from the comer, or angle of 
the wall 

And when it is -necefiary to determine an outer angle at the eztro- 
^mity, make there a iquare correfponding to tl{e above, as 11, 7,, 
8, 9, which is eaiily done, by means of the lines already found ; and 
:to determine the mouldings of this angle, perpendiculars muft .be 
rufed from thoft of the feft, already completed, to the diagonal A, n; 
.and from the fevcral interle£tions, lines d^rawn to S, will cut the 
diagonal 1 1, 8, of this fquare } from which interfe£tions, dropinng 
perpenf^nlarsv thefe, meeting the feveral members, will determine 
the mouldings of this laft angle. For inftance, from the peuit p^ 
raiie a perpendicular to ^, in the diagonal A, a i and from q^ draw 
^ S, cutting the diagonal 11, 8, in r ; from r, drc^ a perpen- 
. dicular, meeting the ray p^ S, in /j which is the jpoint iaw^tA 
juid fo 4xf the 4tft. 

^.B, The 
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N. B. The fecond diagonal 11, 8* is that iffuing from the 
comer of the wall, in this place j and is parallel (iti the 
geometrical) to 6, i, in the former fquare> and the reafon 
for ufmg thefe different diagcmals, is that A, a, projefb 
obliquely forwards, and 11, 8, projects at right angles ta 
it, or obliquely backwards. 
Fig. 69. No. 2. The operation Js, here, for an inner angle, exactly the 
fame as in the former, for an outer angle, to the determination of the 
outlines of the mouldings inclufive: after which, the difierence is, that 
from J, and the reft of the projections (In tlK former) the line a, 6^ 
with thofe under it, are parallels ; whereas, in this latter, they are all 
' rays from S ; and the line t?, 8, with thole under it, in the 
former are rays, but in this latter are parallels. 
Fig. 69. No. 3, Omitting the geometrical elevation, only knowing the* 
meafures; let it be required to projcft the cornice (for ii^ance, of the 
Ionic order) immediately on a given part erf the ptfture, without 
railing it higher (as in the former example). Draw A, B, for the 
uppermoft line; and .from fi, to A, (the geometrical projection of the 
whole cornice) iet off the feveral parts of that projection ; draw from 
B, to (/, the diftance, brought down to the h:CM:izontal line, and from 
A, to iC, t^e center, cuttjjig B> d^ 'n^ a> then «, B, wUl be the 
perfpeCtive diagonal .of the cornice. Now draw from all the diyi/ions^ 
between A, and B, to C, cutting the diagpnal <7, B; and, froin .^U. 
thefe intei-ftftions, drop .perpendiculars, and another perpendicular 
alfo -from ^B ; And, on this laft, mark the feveral geometrical heights 
oi the members j .and from thefe points, draw to </, cutting all tljc 
perpendiculars, and their refpeftive interfeftions will determine tlje 
perfpeCtive projeftionsof all the members, by which the cornice will 
be completed i (e-Z-) '* ^' -^^^ts the diagonal in ^ arid f, j/, cuts 
the ^perpendicular /, E, in E, >whi?h determines the projection- of 
that ;menlber, and ib .of the reft,, — The .points of the projection beii^, 
thus found, may ferve either .for. an outer angle, .(as here,)- or for an- 
inner angle, (as in .the laft example,) the perfp^fltive ^extrerpitics re- 
maining the fame. And if an inner angle be r^vured-frpm any other 
3 poiatL 
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-point in B, C, as G, draw G, rf, cutting A, C, in * ; then G, *, wH 
be- (perfpeftivcly) parallel to B, «, and, confcqucntly, will reprcfcnt 

■the diagonal, by which fuch inner angle may be completed, as the 
outer was by means of B, a. 
Fig. 69. No. 4. When it is required to projeft a cornice (as here of the 
Corinthian order) not parallel to the pifture, from a point given, as B ; 

'draw firft the geometrical diagonal of the projeftion B, A, parallel to 

■the horizontal line, and mark on it the angular projections of the 
feveral members ; and having bifefted the right angle d, D, </, and 

■continued the line of bifeftion to 0, in the horizontal line, and 

-brought down the diftance <?, D, from D, to Dt, draw B, e, and 
A, Dt, cutting it in a; then B, a, will be the peripeftiwe diagonal. 
Now draw from all die divifions of A, B, to iDi, cutting B, •«, 

'in the feveral perfpeftive points of the diagonal, from which drop 
perpendiculars, as alfb one from B ; and, on this laft, mark the geome- 
trical heights of the feveral members r^nd, from all theie points, 
draw to 0, cutting th^ correfpondent perpendtculars, which inter- 
fe£tions will determine the angular points of the conuce ; and draw- 
ing lines from every one of thefe angular poutts, to the vanKhing 

-points d, and d^ the- cornice Is, thus far, ^completed. 

And, -for the 'inner angle H, -draw H, «, and «, d^ xutting it ia 
b, which gives this diagonal ; and divide it, by drawing from the 

-feveral divifions on B, i^ to di then dropping perpendiculars, frosi 

'the points thus found, in M, b, they will meet their reJpe£tive cor- 

-re^nding lines (already drawn) from the peripe£tive angtdar points 
of the outer angle B, to </, and thefe laft interie£tions will detnmine 
this inner an^e. 

The fame operation determines the outer angle G, inth th^ only 
difierenees, that the diagon^ of this laft is not parallel, but per- 
pendicular to 'tbe two former, (as mas pxrtictdarVf explained at the 
N.B. of No. I, wtb rej^^ to tbat Doric cornice) 5 and the lines 

rrun to the oppc^te vanifhing point d. 

N. B. 7i^ manner of folding the Jbadows of tbefe ■fomicos is .€x- 
jiained in the Svpplement. 
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Fig, ^9. No. 5. In this, and the following figures, the flceleton, or cafe 
.only, of the whole cornice, is projefted in ftraight lines, that the reafba 
of the operation may appear more fimply and clearly, unembarrafled 
with that number of points, and lines, which are neceflary in deter- 
mining minutely each member. 

The center and diftance being given, as ufual, draw firft the fquare 

A, B.'E, F, for the breadth of the folid ; then draw A, C, and D, E, 
cutting it in Gj draw G, H, parallel to A, E, and draw E, C, cutting 
it in H, which will give the cubical perfpeftive of the folid ; produce 

B, A, to I, making A, I, equal to A, E, for the projection of the whole 
cornice, (which, in four of the orders, is equal to the height, ac- 
cording to moft architects ; (i, e.) in all but the Doric) j draw C, I, 
and 3, E, cutting it in K ; and i, H, cutting the fame line C, I, in 
L; then draw 2, Fj and laftly draw K, M, (parallel to A, B,) 
cutting 2, F, in M, which completes the figure. - .. 

N. B. A, E, is the height of the cornice ; and A, K, is the 

diagonal of its projection. 

Befides that the pricked lines, within, (hew the conformity of this 

operation to the former figures, let it b? confidered that the triangle 

K, Av E, reprefents the. angular projection of the whole cornice j 

for 3, 4, is the vantfhing line of the plane of that triangle, and 

3, the vaniftiing point of K, E ; as the triangle L, H, G, repre- 
fents another projection of the cornice (the plane of which is per- 
pendicular to K, A, £,) whole vanifiiing line is therefore i, 2, and 
the vanifhing point of H, L, is i . The other angles arc determined 
in the fame manner; for i, 2, is alfo the vanilhing line of the 
triangle M, B, F, it being in the fame plane as L, G, H, and 2, 
the vaniftiing point of F, M; fo is alfo 4, 3, the vaniftiing line of 
P, N, O, this triangle being in the fame plane with K, A. E ; and 

4, is the vaniftiing point of O, P. 

I, C, 3, is alfo the vaniftiing liiie of the plane K, h, H, E; 

for I, 3, and C, are all, vaniftiing points in this line: 2, 3, is the 

vaniftiing line of the plane K, E, F, Mj and i, 4^ "is the vaniftiing 

line of the plane L, H, P, O ; and 4, C, 2, is the vaniftiing line 
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of this plane M, P, F, O j for 4, 2, and C> are all in this line. Sec. 

Fig. 69. No. 6. If the cornice be Doric, as that projeAs more, in pro- 
porticm to its height, dian the other orders,, all the difference is 
in taking A, #, inftead of A, E, viith its cwrefptHident meafures, &c. 
which will neceflarily give 3, 2, in this fcheme, for a vanifhing line, 
inilead of 3, 2, (at No. 5.) and i, 4, inftead of i, 4} the reft of the 
operation being the fame as above. 

N. B. In this figure, the plane* M, p, f^ 9, h^pens to fall in 
the vanifhing line 4, C, a. 

Fig. 69. No. 7. This figure (which is feen by the angle) cannot need 
. much explanation, after what has been alrrady faid} the lines e,f, and 
gi b» being (with e, ^, and/, i,) in a plane parallel to the picture, have 
no vanifiung points ; 0, ^, has 0, for its vanifhing point ; and /', k^ 
has p: ioc 9» this ^ranifhing line 0, /, pafles through the center of 
the picture, the diflances C, 0, and C, /, are to C, </, (the diftance 
of this vanifhing Une) as the fide of a fquare to its diagonal ; by 
vrhich means the height and proje£ti(»i of the cornice keep their 
proportions, the angular pro)e£tion being to the height^ as the dia>- 
gonal of a fquare to its fide, in tlie four orders, which have their 
heights and projections equal. Hence it is evident, on infpe£tion» 
that the perfpeftive angle i, «, y, (or C, A, 0,) reprefents the geo- 
metrical angle C, 4, 0, as j, k, ;', (or C, k, p,) does C, rf, p. 

Fig. 69. No. 8. This figure dificrs from the 1 ait, only, in its being 
(^liquely fituated to the plane of the picture in every rc^£t, the laft 
having the lines f, g, and./, b, parallel to it. 

The fcheme fufficiently fhcws the operation, on the principles fo- 
often explained} the letters a, e, g^ and ^, mark the angles of .the 
comi:e, as in the former ; and 0, is the vaniOiing point of a, b, 
found by making 0, ~, as the fide of a fquare, to |, y, the diagonal, 
' (which -i, _y, is equal to v> l^i ^h® bifeftion of the angle E, D, F,), 
for this is the proportion of ;, b, to ^, a, E, 0, is the vanifliing 
line of the plane «, ^ , / b ^ and F, 0, the vanifhing line of the 
plan; c, g, b, b, 
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The FIFTH PART. 

OF SHADOWS. 

THAT part of perfpeftive, Twhich relates to the prqe£tion of 
fliadows, is lefs neceflary, than any of the preceding parts, and 
is wholly omitted by Pozzo, in his treatifes on the fubje^, though 
one of the greateft mafters in the executive part, and who ieems to 
have done every thing elfe by rule. 

However, it was thought proper to give a few examples, not only 
of cafes that moft commonly occur, in the courfe of praftice, but alfo 
of fbme others lefs ufual, and more difficult, to.fliew the application 
of thefe principles to this purpofe, as well as to correfl the miftakes 
of fome writers on the fubjeft. 
FigJ 70. No. I. In this fcheme, the light is fuppofed to come 
from the fun, which being confidered as at an infinite difhmce, the 
rays are treated as parallel ; but it does not follow, that therefore the 
ihadows muft be reprefented parallel, except in one cafe, (and that 
very rare,) which is, when the rays are parallel to the pifhirej an 
inftance or two of which ftiall be firft given. 

The rays of light are here fuppofed to come from the fun, and are 
not only parallel among themfelves, but alio to the pifhire, and 
therefore the moft Ample, an<) moft eafy to prc^eft,- Any one ray, as 
/, g, being drawn in the direction required, all the reft muft *be 
parallel to it. Draw from F, the bottom of the line yj F, a pa- 
rallel to the horizontal line, meeting /, g, in g, which determines 
that ftiadow} for g^ is the ihadow of J'y on the ground, and F, g^ 
of the perpendicular line F, /; and Co for each perpendicular line, 
as, for j&, /, draw b, H, parallel to f, g; and /, H, parallel to the 
horizontal line, meeting in- H; and i, K, parallel to ft gi and, 
laftly, /, K, parallel to the horizontal line, meeting in K; and the 
fame operation for the open door, which completes the whole. 
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N. B. If cme only of the points g, or H, had been found, 
the other would be determined, by drawing through that, 
already found, to S, the vanifliing point of- /, F, which is 
perfpeftively parallel to H, g, &c. — for H, g, the flaadow 
oi b, ft is parallel to it in the original, and therefore 
both run to the fame vanifliing point S. 
Fig. 70. No. 2. This figure, though two walls only, is exhibited, to fliew 
the manner of determining the fliadow on a plane Handing obliquely 
to the horizontal line. Having drawn B, E, parallel to A, i, the direc- 
tion of the ray3> as in the former, and G, E, parallel to the horizontal 
Kne, meeting it in E, G, E, will be the ftiadow of G, B ; but as it 
is interrupted by the wall C, L, raife a perpendicular at L, (where 
G, E, cuts the bottom of that wall) and draw A, C, cutting it in 
/ ; then C, e^ will be the fliadow of the line B, C, on the plane 
C, L J for, all the rays are parallel to A, ^, and i. Is the vanifliing 
point of B, C, therefore A, b, is the vanifliing line of the plane made 
by the rays which pafs through the line B," C j and (a^ A, being 
the vanifliing line of the wall C, L,) A, is the vanifliing point of 
the common interfeftion of the two planes, whofe vanifliing lines are 
b. A, and (7, Aj therefore A, is the vanifliing point of the fliadow 
C, /, of the line B, C, on the wall C, L. 

If the reader finds any difficulty in conceiving this, let him imagine 
the wall C, L, continued to its vanifliing line aj A, and the plane 
of .rays to its vanifliing line b^ A, thefe planes will then interfeft at 
A i and as both planes pafs through the eye, fo alfo muft their in- 
terfe6Uon, which will be a Hne from the eye terminating in A. — It 
cannot be forgot, that all lines, drawn from the lame vanifliing point,, 
are, perfpeftivdy, parallels j (/. e. reprefent lines geometrically parallel;) 
wherefore, if D, were brought forwards on S,_ perpendicular to the 
pifture, it would reprefent the eye^ and D, Aj the interfeftion fought. 
Now A, C, c, reprcfents a parallel to D, A, .in tliis fituation of D. 

The point f, however, might have been determined by the 
line B, E, interfering the perpendicular from L, in this particular 
cafe, as the wall breaks the fliadow G, E, inLj but, otheiwifc, the 
general rule is as above. Fig. 
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Fig. 70. No. 5. Is \he fame fubjeft, with this only difference, that the 
wall C, L, is fhorter, on which account, the ihadow G, E, of B, G, 
is thrown, wholly, on this fide of it,, fo that the line G, L, E, cannot 
" interfeft the bottom ; which difpofition is chofen, on purpofe to fliew 
the ufe of the vanilhing point A, in determining the direction of the 
ihadow on the wall C, L, as explained above. 

Though this alfo might have been found, by continuing the line 
N, L, till it cuts G, E, in L, and- there raifing a perpendicular, 
meeting the ray B, E, in e, and then drawing C, e. — But in- 
ftead of all this work for the direction of one line, nothing more is 
necelTary, than drawing from A, through C> as has been explained. 

If the line a, N, L, be continued, and the ray A, c, till they meet 
in E i and the parallel £, G, be drawn, and alfo the Ime ^, N, G, till 
it meets £, G, in Gj and the perpendicular G, B, be raifed, and ^, c, B, 
continued, till it meets B ; and the ray B^ E, be drawn parallel to 
A, & i then the fliadows (reprefented by c, /, and G, E,) brought 
down to G, £, will unite in £> and, by that means, illuftrate the 
whole operation, 
Fig. 71. No. I. Here, though the fhadows are geometrically parallel 
among themfelves, they are, neverthelefs, oblique with refpeft to the 
pifture (as is generally the cafe) j and, for this reafon, the fhadows 
will all tend to the fame vaniftiing point in the horizontal line. 

U, is the vaniflung point of the rays -of light, found by drawing 
from the eye, to the pi£lure> in the direction chofen, or given, for 
that purpofe. To conceive this, fuppofe D, S, raifed up, on S, till 
perpendicular to the pifture : m that fituation, Z), U, is the parallel 
of the rays, cutting the pi£lurc in U, which is therefore the vanifhing 
point of them. 

And -raifing a perpendicular from U, to the horizontal line, cut- 
ting it in V, that will be the vanilhing point of all the fhadows, caft 
on tlie plane of the horizon, by all objefts perpendicular to that plane ; fo 
that the fhadow of any point is found, by drawing firfl from fuch point 
to U i and then from the feat of the fame point to V : fer injlance^ 
from the point b, (of the objeft A,) draw to U j and again from B, 
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the feat of b, draw to V, cutting b, ^, in 3 ; this mil be the 
ftiadow of b> on the ground, and 6» 6, will be the fiiadow of the 
whole line b, B ; in like manner, drawing f , U, and C, V, cutting 
it in fy that is the ihadow of c j and thus is alio found /, the 
ftiadow of f : after which, by joining all theie points, is completed 
the whole fliadow of the-objeft A, on the ground. 

For the fliadow ef the oftaedron, the feveral points of it marked 
I, 2, 3, 4, are all found in the fame manner, viz. bydrawing from 
thefeveral angles to U, and from their feats rcfp-^^tively to V, each 
angle, feat, and fliadow, being marked by the fame charafber; for 
inftance, 2, the .angle on the body of the o^taedronj 2, its feat 
perpendicularly under it ; and a, its fliadow ; and fb of die refi:. 
Thus alfo may be found the fliadow of any objeft not perpendicular, 
by finding the perpendicular feats of the principal points, and ufing 
fuch feats, and points, as perpendicular lines; (e. g.) having found g, 
the feat of E. draw E, U, and g, V, interfering in b, that will 
be the fliadow of £ ; and drawing bt G, is determined the whole 
fliadow, on the ground, of the pole G, E. 

But for thofe fliadows, which fall on planes not horizontal, fome 
other expedients are to be ufed, as that of A, on the parallelopiped 
H. Having firft found the fliadow on the horizontal^ plane, raife two 
perpen^culars where that fliadow touches the edge, (as at i, and i,) 
to /, and m ; and flnce the uppo* fide is parallel to the horizon, 
draw from A and m, to the iame vamflilng point V, which de- 
termines it: fb alfo is foimd the fliadow of the cube on the bottom 
of the parallelopiped A, firft drawing a perpencUcuIar from », up- 
wards (where llie fliadow oil the ground cuts the line », B,) and 
determining the top of that perpendicular w, by the line 0, U j then 
for the point ^, continue V, /, backwards, till it cuts y, S, in r ; 
at r, raife a perpendicular to / ; draw /, U, .which finds the point 
p i and, laftly, draw p, w, which finiflies that fliadow. Or if B, », 
be continued backwards, till it meets g, S, as in x, and a perpen- 
dicular be there raifed, cutting the line 0, S, in y, a line drawn 
from yy to w, will find the fliadow ^, w. 
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N. B. This line y, p, w, runs not to any vanifhing point, 
becaufe it is parallel to the pi£lare. 

The fhadow,- on the ground, of the plank, that refts upon the 
cube, is found by dropping a perpendicular from the point, 
where it touches the edge, to the ground ; and drawing from the top 
to U, and from the bottom to V, is found one point on die ground, 
which is fufitcient. For, drawing from N, through that point, to the 
horizontal Hne, is found the vanifhing point M, df the fhadow on the 
ground ; to which vanifhing point, draw from the other comer of 
the plank, which refh on the ground, and one line more (from the 
top of the plank to U,) completes this fhadow, fuppofing the yth<Ac 
of it on the ground : that part of it, on the upper face of the 
cube, is found, by dranmng from the points, where the plank touches 
it, to the &me vanifhing point M > and that other part, on the front 
of the cube, by continuing the line, of the bottom of the cube, from 
ft through the ihadow on the ground to 21 j then drawing from the 
points in which the plank touches to z, and -f>. The reafon of this 
operation is obvioHS ; for, fuppofing the front of the cube to extend 
bey(»id a, the fhadow of the ground wouM there meet it, and that 
part of the fhadow, on this fa(S, muft be betw^n the pc^ts in which 
the plank touches the cube, and the ground at •f-, z. 

Here are sdded four perpendicular pofls, on the fame line, to fhew, 
that though the fhadows of diem are geometrically parallel, yet as 
they are not caft in a direftion parallel to the picture, (in which 
cafe they would be parallel, and equal, in perfpe£tive,) they muft, in 
this direction of the light, have all the fame vanifhing point V, and, 
therefore, cannot be parallel in their reprefentations, nor of equal 
lengths, though they are all of the fame height, or depth, on the 
pifture, from the front line on which the polls ftand. 

The error of making the ihadows parallel, in this cafe, is to be 
obferved in the Jefuit*s Perfpeftivc. The author might poffibly be 
mifled, by confidering, that as the fun is fo large a body, and &> 
diftant, the rays of light from thence defcend in parallel lines, or 
(which is the fauie thing) in lines not to be diftinguifhed from 
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parallel ; but he fiiould alfo have confidered, that all parallel lines, 
not parallel to the picture, will, on the picture, have a common, 
vanifhing point, to which they mutually tend, as the prefent cafe 
jequires, and which makes fo great a difference in the reprefentation. 
For all lines, in perfpeftive, are fuppofed tq pafs through the eye of 
the fpc6tator, and to meet the plane of the pifture fomewhere {except 
. thofe which are parallel to that plane) ; and the point wherein any line, 
~ fo paffing through the eye, interfefts the plane of the pifturc, will 
be the vanijfhing point of all other lines parallel to that line. 

This is the very conftruftion of a vanifliing point, on which almoft: 
the whole practice of perfpc£tive depends. 

N. B. In the. Jefuit's Perfpeftive, the 3d edition, tranflated by 
Chambers, 1743, page 132, the fecond example is falfc, as 
the extreme lines of the fhadow (though caft forwards) 
are made geometrically parallel, whidi fhould run to a va- 
nifliing point in the horizontal line, and would then reprc- 
fent parallels -, and, in the text, the reader is inflru^ed in 
this faJfe method. Page 133, falle, inafmuch as all the 
lines, at the feet of objefls, (t. e.) the direftion of the fliadow 
which ought to run to a vaniihing point to reprelent pa- 
rallels, are made geometrically parallel to H, K, L, and 
the reader is inftru^ed fo to make them. Page 1 34, is right, 
where the fun is dire£lly behind ; and he is right alfo, 
where the fun is fuppofed to caft the fliadows parallel td the 
pifture; but he is falfe in every oblique direction, which 
dire^ions are much more frequent than any others. Thefc 
errors are plainly owing to his not underftanding (or not con- 
fidering) the neceflity, and ufe of vanifliing points ; perhaps 
he was fenfible of the difficulty of oblique direftions, which 
feems to be the reafon that, for live pages together, all the flia- 
dows are caft in the fame dircflion, (i. e.) all of them parallel 
to the picture j fo that they afford no variety, except of the 
objefts i that is, no variety of inftruiUon, or any cafes that 
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iKedit. His lh>dows, from ftctifioUitigbth arc trat; iiutji* 
4i£cuh or intiicMe ;«(bs ace gmm, either of objsfits fil«ccd«h- 
liqnely, or (hWows thrown on plu« obliqae to enA oiitat 
but i^ on ^ancs parallel, or at right angles to citch odier. 
And oioft of the miftakes into which many painters, an4 writers 
on this fubjefi, have fallen, (who perhaps may not have lieai altogether 
deficient in fcience) are owing to the attention to objects, u the; 
ai^iear geoeraUy in nature, without referring their appearances to 
the ey« of a lpe£tator fytfd to a point, or without fufficiently confider- 
ing what kind el images fuch appearances, in nature, muft neceSarily ' 
form, on a tranfparent plane, between llie eye and objeSt, in every 
different dire^iou. 

It was faid above, that by drawing a perpendicular firom V. to y, 
this laft would be the vanifhing point of the ihadows of all lines per- 
pendicular to the horizontal plane ; and alfo, that the Ihadows pf any 
other lines (not perpendicular) might be determined, by finding tiie 
kits of any p(»nts on the ground, and drawing from fuch points to U, 
and from thdr feats to V ; and thus was found t, the Ibadow eS E, 
and the whole Ihadow of the o£taedion, and other objeffci,- 

But to Ihew the extenSve ule of vanifliing points, here is addell 
another method for oblique lines : 7, 8, is a poll; inclined to ifae 
horizon, but parallel to the pidure. Praw from U, a parallel to 7, 8, 
cutting the horizontal line in u, which will be the vanifliing point sf 
the Ihadow of 7, 8, on the ground ; draw 8, U, and 7, », cutting 
it in 9; then 7, 9, is that ihadow, without farther operation ; and 
if there were many lines in the fame direction, that is, parallel to 
7, 8, it might be worth while to find their common vanilhing point 
», to which all their Ihadows would tend; but, ptherwife, it may be 
determined by the vanifhing point V ; for dropping a perpendicular 
from 8, to 10, this will be its leat } wherefore, having drawn 8, U, 
as before, draw 10, V, which finds the lame point 9; then drawing 
7, 9, that will find the fame Ihadow. 

The reader will obferve, that the poft 7, 8, though not perpen- 

dicuUr to the horizontal plane, is, however, parallel to the pi6ture t 
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and in cafe of any obUquity in an objeft, if ftill parallel to the 
piflure, a line, as U, «, drawn parallel to fuch obliquity, will al- 
ways truly find k, the vaniihing point of the Ihadow. For the tri- 
angles «, 9» U, and 8, 9, 7, arc fimilar, as well as the triangles 
V, 9, U, and 8, 9, 1 ; and the line 8, 9, U, is common to both 
pair of triangles ; therefore it mud be divided in the fame point 9; 
by either of the COTrefpondent lines 7, k, or 10, V. 

But when the original is not only oblique to the hnizon, but alfo 
to the picture (as the poft 11, 12); then the vaniihing point of fuch 
olilique line muftr be found by means of a fcheme Hke that at 
Fig. 63, which, (if underftood) will render this intelligible; Or the 
vaniflung point of 11, 12, for inftance, which is fuch an oblique 
line," and whofe feat is 13, 12, may be found, by continuing the 
line 13, 12, to its vanifliing point Sj thence dropping a perpendi- 
cular } and, laftly, continuing the projected line 11, 12, till it cuts 
that perpendicular in ©, which is the vaniftiing point fought. This 
pofl: leans forwards, in an angle of 65, marked at D ; (i. e.) the 
angle S, D, 0, and whofe vaniftiing point being ©, below ; thence 
draw through U, till it cuts the horizontal- line, which interfeftion will 
be the vaniftiing point of the ftiadowj and having drawn 11, U, (as 
i»all the former cafes) draw from 12, to that vaniftiing point, cutting 
II, U, in 14, and then 12, 14, will be the ftiadow fought. To fliew 
that this ftiadow is truly found, draw from 13, the feat of 11, to 
V, which will cut 11, /^, in the fame point 14, and '\» a proof. 

N. B. When the vaniftiing point is firft given, then the feat is 
found by drawing a perpendicular from 0, to the horizontal 
line, cutting it, as in S; tlien drawing S, 12, and a per- 
pendicular from II, cutting it in 13. 
And this will be general, for any line, viz. to draw from its va- 
niftiing point, through the vaniftiing point of the ray of light, to 
the vaniftiing line of the plane on which the fliadovv is to be projeded, 
whether It be the horizontal plane, or any other j and this interfeftion, 
with the vaniftiing line of the plane on which the ftiadow is caft, will 
be the vaniftiing point of the ftiadow. For (in this fcheme) imagine 
4 the 
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the plane D, S, ©, rafed on S, 0, till D, S, be perpendicular to, 
the piflure; then a line D, U, determines the vaniihing point of 
the rays; and, coni^quently, a line through 0, and IT, to the 
vanifhing line of the horizcMi, will give the vaniihing line of the 
plane of rays^pafling over the whole line 0, 12, 11, and therefore, 
alfo, the vaniihing point of the fhadow 12, 14. See this farther ex- 
plained in the Supplement. 

Fig. 71. No. 2. Is a cube on an inclined plane; a, S, b, is the vanifiiing 
line of that plane, W, is the vaniihing point of the lines, i, 2, — 
3, 4, — 5, 6, and 7, 8 j wherefore, having given U*, for the vanifhing 
point of the rays, draw from W, through U% to V*, (in the vaniih- 
ing line tf, S, hi) and then, drawing from 3, 5, and 7, to U*, and 
from 4, 6, and 8, to V*, the fliadows of 3, 5, and 7, are determined,- 
which are all the points neceffary for completing the whole fhadow, . 

Fig. 71. No. 3. In this fcheme the objetSl is (as the laft) on an inclined, 
plane, and the fun obliquely behind the objeft ; on which account U, 
the vaniihing point of the rays, will be above V, the vaniihing point, 
of the Ihadows ; for it is to be always remembered, that every vanifti- . 
ing point is formed by a line pafling through the eye parallel to the 
original ; ^d whercfoever fuch line cuts the plane of the pifture, that 
interfeftion is the point fought. Now if the fun be beyond the object, 
a parallel. to its rays will, neceflarily, cut the picture fomewhere above; 
and as S, is the center of the pifture, and S, D, its diHance, ima- 
gine D, S, railed on S, perpendicular to the picture j in that Atua- 
tion, D, U, is the parallel to the rays (whofe direftion is fuppoied to 
be given); therefore U, is the vaniihing point of thofe raysj "and 
as P, is the vaniihing point (which will be perfpedtively perpendicular 
to the vaniihing line tf, C, ^, and) of 1, P, and all its parallels, draw 
U, P, cutting the line <2, C, b, in V, and that will be the vaniflimg 
point of all the ihado\ysi wherefore, drawing U, i, U, 2, U, 3, 
and then from V, through the feat of each line, the jpolnts i, 2, 
and 3, of the. fhadow, are found. 

Fig. 71. No. 4. In order to fhew the conformity of operation, here is 

added the lame figure, with limilar circumflances, on the plane of the- 

O 2 horizon. 
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honiotki IT, V^ w, in tfris fehwne, therefore, gemetrfeaify perpcndS- 

Gukr to the ramihing line a^ S, 3, and parallel to* the lines i, p^ ■■■ 

». ^,—3, /*, whofe flHwtews are fought /The rcff needs no 
c*pUn«ion. 

iV. ^. In this, and aff the former, after Ra^g drawn V, r,. 
or any one of. the rays, and V, P, interfe£Bng it in i, all 
the other points of the fhadow may be found, by only draw- 
ing through Ae bottoms, or feats, of the remabung lme>- 
from y, and then drawing to the vani(hing points a, and 
i, of the figure, which will find the points 2, ajid 3, as- 
i; <r, finds 2, and a^ ^, finds 3, ice. 
Fig. 7'' N*. Ji Htre i» once more the fame objefl, with the fvar 
hrtri** iV; V, the- vannflnng point of the fliadows coindding^ with 3%, 
Vi thei vanifl^ng point of the rays perpendicularly above it. Having; 
dtftWA- V, i» and V, 0, tutting it in 2, tlie reft is determined a» 
i» tfte JV. fi. of the laft, viz. by means of the vanifhing points a, 
and S; and as the cube is a little oblique before S, the ray U, r, z, 
determines the phnr of 2, by which the who4e is completed; ar has 
been explained'. Bat if the cube had been dire£Uy before' S, it woi^ 
have been very difficult ; or if the objeft had been- a fingle Hhr, a*; 
4^ 7, it would have been impolCible, without an eKpcdient } becaufe- 
tfce ray U, 6i and the line of the fhadow V,. 7, comcide; in which-- 
cafe, draw V, 8, at pleafiire, and from 7, draw a parallel to a, S, 3^ 
cutting it in 8 j draw 8, 9, parallel to 7^ 4* and equal to it ; draw 
U, 9, cutting V, 8", in 3; laftly, draw 3, 6, parallel; to 8, 7, which 
deternunes the point 6; 
Fig. 72. No. 1. In this fcheme, the light G, is fuppofed that erf a 
candle, or odler luminous point, whence it is dii!\ifed every way a? 
fcom a center j its foot, on the ground, is F. In: order to find the- 
{hadow of the door iy e^ b, draw F, h, cutting S, H,. in g j there- 
faifc a perpmdicular, and draw O, f, cutting it in £■; then b, g^, 
will be the Oiadow on the ground, and g^ c, on the fidfc of thc 
reoBB' J and to find the direftion of c, f, as a is the vanilhing. 
point of the top and bottom of the door^ draw «, b^ H, cutting; 

S, H» 
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$, H, in Hi and thm H, wiH be the ititerfeflSon af (be ptilW of 
the door with the plane on *hich this part of thi ffiadow is ca^j 
draw H, /, parallel to b, e, and a, h, e, cutting ir in i, vJhich wUf 
be the point wherein (he line a, i, e, me^ th6 &t(ie plane; wherefori^ 
draw I, c, which will be the dhreffion, fodght, oi the (hadow c, /, 
laftly, draw /, *, which coftipletes the whole fliadow. 

It is evident, (hat if the plane of the door was ContiABed; itWOI^ 
meet the fide of the room in H, < j sind the painr r , hsreittg beert' 
fimnd bj- the perpendimlar ;, c> (he dffeftion of the ihadow, paffihg' 
throngh c, nlnft bt f, e, f. 

Or die Ifiadow B, /, e, might he found by a; methdd iHOre g»8- 
nctricaf, thus. 
Fig. 72. No. z. Hiding drswn P. *, g, (as before) sfld' the' po-peii. 
dicular g, 1; and alio having drawn *, h, H, and thtf perpen- 
dicnlar H, iy and #, t, f, cutting it in <"i and found (he Tani&- 
ing line <r, *, of the plane of rays pafling through the? line 
a, I, r, i i from t, the iBterfeftion of this vanifliing line with S, X, 
the vanilhing line of the fide of the room (on which pott of Hie 
ftiadow is caft) draw i, i, cutting g, IT, in ^, and the angle of Ae 
roam in /; attd draw i; /, which finilhes the fliadow. 

JV. B. The vanilhing line «i i, is found, by drawing a line 

through a, parallel, to 0, ot j for Q, m, reptefents a ray 

parallet to the pifture; found by drawmg F, /, pataliU ta 

the horizontal Une; and /, «, perpendicular to it, cutting: 

a, A, e, in wj and then, drawing Q, m. 

Or (without ufing the vanifliing line a, kj draw 0,. a, and 

F, «, raifing a perpendicular at the interfeiKon of it, with 

the edge of the roonn cutting 0, «, to v, which v»ill be the 

foot of the light on the fide of the room ; and 0, 0, vrilt 

be perfpeftively in the dire£lion of (or parallel to) f, b y 

wherefore draw p, i, f, &c. 

This is farther explained in the feveral manners following, becaufe 

many fuch cafes happen, and the underftanding this, fully, may be 

of gi'cat ufe, tf, *&, continued, cuts the fide of the room in H, and! 

a- pen- 
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a perpendicular being raifcd at H, and tf, ^, e, continued, diey 
meet in /. — So that if the plane of the door was continued, 
H, i, would be the extreme . edge, touching botli that fide, and the 
floor of the room, and could have no ihadow, either oq the fide, or 
hehw i but, in that cafe, there would be a (hadow a^ove j becaufe /, 
is the angle of the room, and ^, /, being in a plane parallel to the 
pi£ture, and y, », in a plane perpendicular to it, the whole {hadow 
would be the triangle. h,f, ty for 0, F, /, m, is a plane parallel to the 
picture, and m, e, b^ a, the edge of the top of the door, continued 
to the horizon at ay therefore 0, m, (being parallel to the pifture) 
may be confidered, as the interfeftion of the plane of rays, palling 
over the top of the door j and, confequently, a, i, (parallel to it, 
palTmg through the eye, and cutting the picture) is the vanifhing line 
of that plane ; and, cutting S, k, the vanilhing line of the fide of 
the room, on which part of the ihadow is caft, i^ will be the vanifh- 
ing point of the interfcftion of thofe two planes, viz. of the rays, and 
fide of the room ; wherefore, drawing i, /, this line determines the 
Shadow Cy f, and drawing 6, f, the whole is determined. 

Or drawing 3, /, parallel to //, i, meeting the angle of the room, 
that will determine the point Jj by which J", r, is found ; for the 
plane of the rays is parallel to a, i, and 6, /, is parallel to the 
picture, and is interfered by the plane which generates the yanifliing 
line at A', as a, k^ is the vanilhing line of the plane of rays palling 
through the line a, b, e, ii and o, ^, y, being the interfe£bion of that 
plane, with the plane on which that part of the ihadow is cail, b^ _/, 
mull be parallel to «, k. Again, o, is the feat of the light on the 
plane of the ihadow, and b, is the feat of e, b, on the fame plane ; 
therefore i, f-, the Ihadow of f , b, mult be the continuation of the 
line 0, b $ and that line is necefiarily parallel' to 0, k^ (by conih'u£tion) 
becaufe the plane -of this part of the ihadow is parallel to the picture ; 
and the plane 0, m, /, ^, tf, cuts both the plane of the picture in 
a^ it, and that which receives the ihadow in ff,' ^, /, which two latter 
are parallel planes. 

The other door /, y, i, in No. i, is opened at right angles, 

and. 
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and, confequently, S, is the vanifhing point of the top and bottoml 
Draw F, k, cutting the fide of the room in m ; raile a perpendicular 
m, n ; draw O, /, cutting m, n, in » ; then draw S, », cutting 
the angle of the room in p ; and join ^, y, which finishes the flia- 
dow. Or q, pt might have been firft found thus : Draw O, S, andj 
in that line, find /, by a perpendicular from the interfe£lion of F, S, 
with the bottom of the room, which point /, is the feat of O, on 
the plane /, j', that is, the fenher fide of the room j and drawing 
/, y, /, that will be the dire£tion of the flladow, on this plane; and 
diaw S, Pt and O, /, meeting in n. 

• The two fquare blocks. A, and B, againft the wall, are introduced' 
to Ihew the courfe of the fhadows, which need little explanation i only 
it is to be obfervcd, that C, being the foot of the light on the wall, is 
to be ufed, on that plane, as F, on the floor. Thus draw from /, 
through all the points which touch the wall, to, the beginning of the 
cieling, and through thofe interfeftions (with the edge, or angle of the 
cieling) draw from S j. then from O, dravy through the projefting 
angles, of each block,, lines meeting all thole rays from S, and' the 
feveral points of the fhadow, on the cieling, are terminated^ 

The ftiadow of the hollow fquare C, is found in the fame manner, 
only remembering, that as t, reprefents the foot (of the light) on the 
wan, and as the depth of the hollow is to be regarded in cafting the 
fliadow, fo the foot mu{l> be as low as that depth, which is found by 
drawing from the top of one of the lines, viz. 1 , to /, and a parallel 
to it from the bottom of the fame line 2, cutting O, S, in V, which 
will be the foot of the light for this hollow j then drawing V, 2, and 

0, I, meeting in 3, draw from 3, a line parallel to i, z, which will 
give the indefinite fliadow of i, z, in the bottomj and draw from 

1, meeting that line where it interfedts the angle of the upper fide^ 
and one more line from O, through z, cutting the parallel from 

. 3, which gives the determinate fliadow of z, and completes 
the whole. Or the ftiadow of the line z, i, (on the upper 
plane of tKc fquare hollow) may be found, by means of the foot of 
the light on that plane^ thus. Continue the line from i,. parallel to- 

tha 
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the horicontjl lioOj an4 cvntiiuie tlje peqxfi£cular frotn ', till that 
cm it i then iayf a line bom S, through that interleflion, and a 
peipendicular from O, cuttii^g it; and from this laft interfe£lian (which 
it the foot of the lifht) through i^ draw the ihadow fought, and a line 
from D, through z, dewmines the Jeqgth of it. 

Then, for the ihadov of the ladder, draw from its vaiufliing point 
4, through O, and from S, through F, meeting in G ; draw from 
C, through each foot of the ladder, to the bterle£lion of the floor 
with the &rthcr fide of fhe room contioued, cutting it in 5, and 6 ; 
then, where G, F, S, cuts the fame line of interleflion (as at 7,) 
:raiie a perpendicular, cutting G, O, 4, in A, -and draw A, 5, and 
A, 6, whicb lines will cut ihe top of the ladder, and (having before 
drawn G, $, and G, 6,) by the& means the whole Ihadow is found 
from G, to 5, and 6, on the floor, and from A, to 5, and 6, pa 
the wall, fiif^poGng no other oljed to intervene. 

For G, O, 4, is the line in which all the plane of rays muft 

pa& to the two fides of the ladder G, 4, reproTenting a line parallel 

to them, pafling through the light O, and touching the ground ii) 

G, and the wall in A. 
But as G, j, and G, 6, meet the other fide of the room in 9, and 10, 
^raw from theft laA points to 4^ which will determine that part of the 
fhadowi aivl would meet A, 6, and A, 5, in their inter&ftions with 
the an^ of the room, if there were no door, or if the door were fliut. 

Again, as the doorwill alio receive part of the ihadow, draw front 
II, and 12, (where G, 5, and G, 6, meet <f, H, the inteifefVion of 
the plane of the door) to 13, and 14, where A, 6, and A, 5, interfe& 
the edge of the door, which completes the whole Ihadow. Or the. 
vanilhing points of'thele two lines 1;, 13, and la, 14, may be found, 
by raifing a perpendicular at a, which perpendicular will be the vanifh- 
ing line of the plane of the door j and from P, and G, (both in the 
horizontal line) drawing F, 4, and G, 4, cutting that vanifhing line, 
in their refpedive vanilhing points f, and g; and then drawinjg 
Jt 14, and g, 13, is foun(\ the fliadow on the dopr. 

N. B. TKt is farflxr exfhinid in tht Supplement, 

The 
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The fliadow of the table on the ground is detennined> by drawing 
^ines from F, the foot of die light, through each angle <A the table, 
on the ground j _ and then drawing from the light, idetf, through all 
the upper angles, meeting thofe lines from F, refpeftively. And for ~ 
that part of the fliadow on the door, condnue the line of the bot- 
tom of the door ^, w, till it meets F, x, as in _^ ; at^, raife a per- 
pendicular, cutting O, *, in L j draw L, S, which determines the 
.fliadow on the door, and completes the whole. 

The fliadows of the windows are found, in a like manner } for in- 
ftance, the window E. Find the ifoot of the light on the plane E, 
which is to receive the fliadow, thus : Draw a parallel from F, cut- 
ting the flde of the room, 1 5, continuing the line F, 1 5, and find, 
there, the thicknefs or depth of the window 15, 16} draw O, 17, 
parallel to F, 16, and 16, 17, parallel to F-, O; then 17, will be the 
foot of the light fought: draw 17, 18, and O, 19, cutting it in 20; 
from 20, raife a perpendicular, cutting the inner lines of the window, 
•which determines the fliadow ; and fo of the reft. — For the round 
-window, the like method is ufed, the fame point 17, being the foot 
of the light, for that whole plane ; take two or three lines from the 
i>uter, to the inner circle, parallels to O, 17, and draw from 17, 
through the bottoms and from O, through the tops, and their feveral 
interfeftions will give the points of the fliadows, &c. on the inner 
plane. 

N. B. Jt Fig. 72, No. 3, and 4, in the Supplement, is tie 
continuation, and conelu^ of vebat relates to jhadffws. 

^f the images 'or refieBHons of objeBs in refeBing planes, 

^*g* 73- T N *^ fcheme are reprefented the refleilions of ftveral ob- 
-■- jefts, in the water. Every objea is feen as far, or deep 
within the reflecting plane, as It is placed without it. Thus, to find 
the reflexion of the pile A, part of which is in the water, and the 
.reft above the furface of it, meafure from the top to that furface, 
.ai^ iet off the fame meafure downwards to a, 

p But 
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But for thp pile B, which inclines, the perpendicular height fionrthr 
fiirface of the water muft be taken. If it inclined fo, as to continue 
ftill parallel to the plane of the pi£ture> then a perpendicular from 
the top would touch the water at Zy in which caf^ B» 2, would be 
the meafure to be taken downwards, and then the refleftion would be 
equal to the reprefentatlon of the obje£t ; and if it inclined inwards, Vo 
as that the top was perpendicularly over i , then B, i , would be that 
meafure (ftiorter than the repre&ntation of the objeft) ; if forwards, 
fo as to be perpendicularly over 3, then B, 3 » is the meafure, which is 
the meafure here taken, and 3, 3, Is the perpendicular depth of the 
reflection, which therefore makes the reflefHon longer than the reprc- 
ientation of the objeft. 

The prindpal difficulty, in moft reflections^ is to find the feat of 
the objefl on the furface of the reflefting plane; for when that is 
found, the reflection is made, by repeating that diAahce either geo* 
metiically, or perfpe^ively, as the cafe may require, in, or on the re- 
flecting plane : the block C, hangs over the water, and projeCts fron» 
the wharf, touching the edge of it, at the point 4 ; therefore meafure 
from 4, to the furface of the water 5 ; then draw ,from S, (the va- 
nilhing point of the four fldes of the block) through 5, and drop » 
perpendicular from its extreme angle, cutting S, 5, in 6, which is its 
feattm the furface of the water -, and this meafure repeated downwards, 
finds the reflection of that angle, by means of which the reft is eafily 
determined. Or having firft found the reflection of the edge of the wharf, 
by repeating the perpendicular 4, 5, downwards, to 7, draw a line 
from S, through 7, and a perpendicular, from the comer of the block, 
cutting that line, will find the fame corner, or angle fought. The re- 
flection C, is fimilar to its original, and all the rays run to S, as in 
the original. 

' The reflection of the block E, is found in the fame manner ; the 
vaniftiing point of E, is F, but the vanlfhing p(»nt of its tranverfe 
fides is beyond the picture, to which the correfponding fides of the 
reflection, or image, is drawn, as well as thofe of the block itfelf: the 
piece B,^ hangs over the piece C, but makes lb fmall an angle (with a 

pcr- 
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perpendicular from its intcrfeftion e,) that it becomes neceffary to ufc 
an expedient; therrfore draw {from *,) a line parallel to D, S, as e,/, 
and another from the edge, or corner, of the block, to g-; draw 
F,f, gt and drop perpendiculars from /, and g j then meafure from 
y, downwards, to the furface of the water £>, and repeat that meafure . 
to / J draw F, i, cutting the perpendicular from g, in i^ and transfer 
i, k, backwards, by parallel lines, perpendicularly under E, which will 
■determine the reflexion I, K, by which the reft is completed ; (/. e.) 
■dropping perpendiculars from f, and the comar of E, the parallels 
from i, and i, will meet them in I, and K, and the line K, I, will 
terminate in F, the vanning point of its original. 

The refleftion of G, is found on the (ame principles. In OTdcr to 
:find its feat, draw from its lower angle a Hne parallel to D, S, and a 
-Tay from 1 1, the angle of the wharf, to S, cutting that parallel in 8 ; 
^rop a perpendicular from 8, and cut it in 9, by another ray from the 
furface of the water, under i u drop a perpendicular from the lower 
-angle of G, and draw 9, 10, parallel alfo to S, D, cutting that per- 
pendicular in JO, which will be the furface of the water; meafure 
therefore from the top of G, to 10, and repeat that to 1 2, which will 
he the reflexion fought. 

Here is introduced a row of trees, to fliew in what manner they are 
to be refiefted, and how many of tiiem would be feen. Continue the 
ray, or line, on which they ftand, forwards to the margin, or edge, 
of the wharf; from thence take the diftance to the furface of the 
water, and repeat it downwards by a perpendicular ; and, from the 
lower extremity of that perpendicular, dr^w a line to S, and then to that 
line drop a perpendicular from the firft tree ; and from this laft 
.point of interfeftion, meafure the tree ilownwards, and mark the top, 
and ftem, of that inverted tree; thence draw lines to S, which 
lines will receive perpendiculars from each tree above, whofe inter- 
fe£tions will give the places of the reflefted trees, refpeftively. 

And it appears that no more than parts of the thr« forwardeft 
trees will he vifiUe, in the water, by reflection. 
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Here, and every where, fuch objeAs, and fuch aflemblage of ob>^ 

jeftsy only are reprefented, as feem beft calculated to exhibit 

examples for the inftrufticm intended, and not any regular 

figures, or agreeable pictures. 

Fig. 74. No. I . The refleftion, or image, of the figure A, fuppofed to ftand 

before a looking-glafs, is found on the fame principles as reflections 

in the water, with this difference, in the procefs, that the feat on the 

reflecting plane, and the image beyond, or within it, are both per- 

fpeSiively found ki this and every vertical fituation, except when the 

objeft, and its reflefted image, are in a line parallel to the pidt«rc; 

whereas in the horizontal, (i. e.) in water, they are only, and always 

found geometrically j therefore, having found the diflance from A, 

the foot of the figure, to «, the plane of the looking-glafs, on the 

vifual ray A, S, repeat the fame dillance, on the fame ray, onwards, 

that is, within the glafs, to a, which will determine the foot of the 

image j there raifc a perpendicular, and draw another ray from the 

head of the figure to S, cutting that perpendicular, which interieftion 

determiiies the height of the image ; and in like manner any points of 

the original figure may be found, by drawing rays to S, from fuch 

points through correfponding perpendiculars. 

And in the fame manner is found the image of the figure B, in 
the glafs, before it } but this figure is again reflected in the glafs, be- 
hind it (which is over the chimney",) by geometrical meafures, taking 
firft the diftance to the plane of the glafs from B, to b, and again 
the lame diftance to b, within the glafs j which is an operation fo fully 
explained in the preceding figures (reflefted in water) as to need no- 
thing more here : it will be obferved, that, in this latter cafe, the 
image is always equal to its original, whatever be the diftance j where- 
as, when perip3£tive meafures are neceflary, the images become lefs, in 
proportion to their diftance. 

As thefe reprefentations are made purely for inftru£tion, it was ne- 

ceflary to place the figures where the images could be reflefted without 

grouping, or giving them any relation to each other j and for the 

lame reafon here are two of the glafles inclining forwards, in order to 

3 ftiew 
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fliew the manner of finding refleftions, in fuch lituation ; they both 
incline in an angle, of 18 degrees, with the fide of the room j as that 
oppofite to the figure F, whofe image is found by the fame general 
law, but the particular circumftances require explanation ; and firft 
the vanifhing line of the plane of the glafs runs through E, below, 
which is the vanilhing point of the fides of it, and the bottom touches 
the wainfcot in the points c, and </. Wherefore, having drawn E, c, 
and E, d, and dropped a perpendicular from c, or d, to the floor, ■ 
as here from c, to 5, draw S, 5, cutting E, c, in. 6, through which 
a parallel to S, D, (as 6,/,) will be the bottom of the glafs on the floor 
(fuppofed beyond the wainfcot). Now drawing F, S, cutting 6^/, m 
f, and drawing E,^, this line will give the indefinite feat of the axis of 
the figure on the glafs, and G, being the vanilhing point of perpen- 
diculars to the plane of the glafs, draw F, G, cutting E, yi in ^, 
which is the feat of the foot of the figure j wherefore double, or re- 
peat F, g^ within the glafs perfpe£lively (as has been frequently taught) 
to hy which will be the foot of the image, or refleflion in the glals, 
and alfo drawing from the head of the figure to G, cutting E, yj ^, 
in 7, that will be- the feat of the head ; this diftance from the head to 7, 
being repeated perfpe£tively, finds the head of the image, which is now 
eafUy completed, as the others. 

The axis of the image might be found, by continuing the axis of 
the original figure, perpendicularly from F, upwards, till it meets the 
axis of the feat E, /, ^, 7, in H, and drawing H, I, which will be 
the axis of the image i for this point I, is the vaniihing point of the 
image, found, by making E, D, I, an angle of 18 degrees. 

If the reader finds any difficulty to conceive this operation, or the 
reafon of it, he is referred to the fcheme below. 
Fig. 74. No. 2. which is a geometrical reprefentation of it, with the lame 
characters. F, 0, H, is the axis of the original figure i f^g,7y H, the 
feftion of the glafs with the fame inclination as in the picture ; g^ 7, ■ 
is therefore the feat on the glafs, and i", 0, the image, which laft meets 
F, ff, in H, as above. F,y; in the geometrical Scheme, is the floor ; /, b, 
the fame refiefted (the angle of refleftion being equal to that of in- 
cidence} ^ 
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■ cidencc) ; and hence appears the reafon of drawing D, I, to find the 
vanifhing point of the image, for this line reprefents H, b, in the geo- 
metrical, as D, L, perpendicular to D, I, reprefents /, h, in the geo- 

■ metrical i H, b,/, being alfo a right angle, and therefore L, is the va- 
nifhing point of all the radials in the reftefted floor. It may be worth 

•while to examine the correfpondcnce of thefe lines in the geometri- 
cal fcheme, and the perfpedlive. The floor reflected in the glafs, 
is repiefented at ii, lo, above, which are the images of ii, and 
lo, below, on the firft line of the floor, found by drawing lines from 
-the originals to G, (the vanifliing point of perpendiculars to the glafs,) 
and cutting them by other lines from the interfeftion of the glafs with 
the floor J as from P, to L, the vanifliing point of the radials on the 
reflefted floor, and (therefore) of perpendiculars to the image. Since 
-therefore the reflefted image" of ii, muft be in each of thefe lines, it 
muft be in their common interfeftion. Here are three fets, or pairs of 
lines, perpendicular to each other -, the firft pair are D, S, the common 
-diftance, and geometrical perpendiculars to it, for the reprefentation 
of the room, &c. the fecond pair D, E, and D, G, for the reprefenta- 
tion of the glafe, and the feats of objefts on it ; and the third pair 
D, I, and D, L, for the reprefentation of the image^ or reflefVion, of 
the man, and of the floor, at right angles to the man. 

The image of the objeft K, in the glafs M, is found by lines drawn 
from each point, geometrically perpendicular to the plane of the look- 
- ing-glafs, (which is inclinin|; in the fame angle from the wall, as the 
laft, viz. 1 8 degrees) ; thefe points, on the furface of the glafs, are feats 
of the originals, from each of which, an equal diftance is taken with- 
in, or beyond the furface, which laft fet of points being joined by 
right lines, become the image fought. The feveral feats on this glafs arc 
found, by drawing lines, from each original point on the floor, paralld 
to the horizontal line, cutting the feftion of the glaft on the floor, and 
thence drawing a parallel to the fide of the glafs, and drawing a per- 
pendicular to that parallel from the original point. And for any ori- 
ginal point above the floor, find its feat firft on the floor,' and proceed 
,1^ if that was the point} and then draw ^ perpendicular from the red 

original 
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original point above, to the parallel on the glafs, 3s before direfled. 
Or as at 
Fig. 74. No. 3. Firft fuppofe the glali to be clofe to the wall, (». ^.) to 
coincide with the line /, P, and conicquently perpendicular to the floor, 
both before and behind. 

Then (as the glafs inclines forwards) the floor, behind, rifes in pro- 
portion, (/. r) to the pricked line/, O, (18 degrees) j yet ftill 90 de- 
grees will be left, between that line, and the back of the glafs, from 
which there muft now be taken 1 8 more by the line _/i ^, to reduce the 
angle, behind, to 72, equal to that before, which has loft 18, by its in- 
clmation forwards. 

And this is the reaibn of the two angles of 2 8, behind the glafs, 
between yi N, and f, g. 

Draw A, B, and its parallels, (from the Interfeftions of b. A, and 
its parallels) all parallel to /, g. 

Transfer the fcveral divifions of the line e^ f^ on _/i ^, and from 
thefe laft, draw to S, aofling all the parallels of A, B, which finiflies 
the reflection of the floor, in the glafs. 

Every particular has been fo repeatedly expluned, in relation to the 
former objects, that nothing need be here added. If any polfible dif- 
ficulty artfe, a careful infpeftion will remove it. — ^The reader mufl: ob- 
ferve, that though the glafs receives but part of the image, yet the 
whole is defcribed by pricked lines, that the procefs may be entirely 
comprehended. 

The feveral numerical figures of the image correfpond with thofe 
.of the originals, refpeftively. 

N. B. 1, 3, — 2, 4, at the bottom, and t(^ of the image. No. i. 
run to the fame vanilhing point S, as i, 3, and 2, 4, &c. of 
the original, with which they correfpond j and 1, a, — 3, 4, 
&c. are, alfo, parallel to each other, as in the ori^nal, being 
parallel to the pi£lure. 

The floor is chequered on purpoJe, to give occafion for fliewing its 
image, or refleftion in the two inclined glafles } and in that marked^ 
M, there is alTo the image of fo much of the window ncareft to it. 
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:.as could be&en, by reflexion, in it> as alio m the oppofite gla6 over 
the chimney is the reflection of part of the neareft perpendicular glafs, 
, and of the window, and, if the chimney glafs had been wider, the 
Toy image of B, in the glafs before it, would have been again reflcfted 
in that of the chimney, where the pricked touches are made, that being 
the place in which the diftance from the image, to the fide of the 
room, is doubled, fuppofing that fide continued on, as far {back- 
Tvards) as the image is caft. 

Though very few dcfigners will, perhaps, take the pains to projcft, 
■by rule, every refleded object ; and though it feldom happens that 
very intricate ihfpofitions of fuch objefts occur, yet it may not be ule- 
^lefs to add two or three cafes, in which the principles herein explain- 
ed, and the methods founded on them, wilt appear peculiaiiy advan- 
tageous : thofe who are curious in fpeculation, and thofe who defire 
to be correct in the execution, will be gratified ; and all will be better 
able to judge of what they fee, as well as the praftitioners will be 
better able to perform, (even though it be by guefs) after knowing, and, 
confidering the rules, than without fuch knowledge, and confidcration. 
■Fig. 75. No. I. P, Q^R, T, is fuppofed to be a looking-glafs fland- 
ing, perpendicularly, on the horizontal plane j A, B, E, F, anobjeft to 
be refleftcd, which is defignedly made plain, and fimple, to avoid con- 
fiifion of lines ; draw A, a, — E, e, — B, b, and F, f, all parallel to 
the horizon, (which lines will be perpendicular to the plane of the g^afs,) 
^nd in thelc lines will be found both the feat of the object, on the 
g^afs, and alfo its reflection, in it. «, S, isthe vaniihing line of the 
glafs, and tn, C, of the objeft to be refleftcd; but as C, (the vaniftiing 
point of A, B, and E, F;) is above the horizon, continue w, C, tiU 
it cuts the horizontal line in r, and draw E, r, cutting P, Q, S, in 
«, which will be the point where the two planesi of the glafs and ob- 
■jeft, meet on the groundj and as their vaniniing lines meet, above, 
in m^ — draw ot, n, which will be their common intcrfeClion, and of 
which, m, is the vaniihing point. 

Draw C, L, perpendicular to m, S, the vaniftiing line of the glafs, 
,^!nltting it In K, tiwn K, will be the vanifljing pokit of the feau of 

A.B, 
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A, B, and £, F, on the plane of the glafs ; for C, is their original va- 
nishing point, and K, is perpendicular to it, on the vaniftiing line of 
the glais; and Iff, », being the interfe3ion of thefe two planes, and 

A, B, C, cutting that interfe£fcion in 0, draw K, 0, cutting A, a, in 
r, and B, b, in' 2, then 1, 2, K, will be the feat of A, U, C ; and 
as E, F, C, alfo cuts the fame line m^ n, in V, draw K, V, cutting 
E, e, in 3, and F, f, in 4; then 3, 4., K, will be the feat of E, F, C, 
and drawing 1, 3, and z, 4, the whole feat is completed ; and doub- 
ling the four parallels A, i, to a; B, 2, to bi E, 3, to e; and F, 4; 
to f; the image is completed, by joining a, b, e, f. 

Or, fince the image or refleftion is juft as far behind the feat, as 
the original is before it, in C, K, L, make K, L, equal to C, K, and 
then L, will be the vaniihing point of the image ; wherefore draw 
L, 0, cutting A, a, in a, and B, b, in b, and draw alfo L, V, cutting 
E. c, in e, and F, f, in f, and joining a, c, and b, f, the image is 
completed ; and by this method it may be found, even without the 
trouble of firft finding the feat. 

Or, inflead of drawing four parallds, two will fuffice. A, a, and 

B, b; and having drawn L, ff, cutting thofe two parallels in b, and 
a, and continued the fides of the original A, E, and B, F, till they 
cut the line m, n, in ^, and ;, draw ^, a, and p, b, cutting Lj V, in 
e, and f, this will complete the image alio, without finding the feat. 

Fig- 75' No. 2. Proceed as was (hewn at large in the former figure, 
which is the univerfal method recommended. The fame letters, and 
numerical figures, are uled in this, as in that, to ftiew the correfpon- 
dence. The only difference is, that, as this glafs does not ftand per- 
pendicularly on the horizontal plane, fo the parallels A, a,^B, b, 
&c. are not parallel to the horizon, but are here, as they muft be, 
alwayt, perpendicular to the refiefting plane. 

Fig. y$. No. 3. In this fcheme is the fame general method ufed, as in 
the two preceding; however, that nothing may be left unexplained, it 
is to be obferved, that the glafs here is oblique, not (as the laft) on 
the horizontal plane, but above it, whofe vanilhing line is m, K, r, and 
the vaniHiing point of the fides R, T, and P, Q, being K, the lines 
Q pcr- 
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perpendicular to this plane, are drawn pcrfpcdlively (and not geome- 
trically, as in the two former) i that is, the vanifhing point W, of lines 
perpendicular to it, is found, by the rules heretofore taught, and 
A, W, — ^B, W,-— E, W, and F, W, drawn, reprefentmg perpendicu- 
lars, and coniequently K, L* is made perfpcftively (not geometrically) 
equal to K, S : after which the image of the object is found by means 
of L, the vaniflung point of its fides ; m, L, being its vanifhing line } and 
the feat (though not neceffary) is found (as before) to fhew the confor- 
mity of the lines, and of the procefs, with the preceding fcheme& 

M B. As the fame letters ftand for the fame points, it is needlefs 

to enter into the explanation over again, except that here, it 

became neceffary to vary two or three ; as K, for inftance, at the 

fame time that it is the vanifhing point of the fides of the 

glafs, is alfo the vanifhing point of the feats of A, 6, and E, F, 

and that the vanifhing point of the fame original lines A, B, 

and E,' F, which was marked C, in the former fchemes, is 

here marked S, becaufe it coincides with the center of the 

pifhire, which is always difbnguifhed by the fame letter, &c. 

. ff, and V, alfo coincide in this fcheme^ S, D, is the diftance 

of the picture ; and the point L, is found by drawing S, 5, 6, 

parallel to W, D, drawing D, K, cutting it in 5, making 

5, 6, equal to S, 5, and then drawing D, 6, cutting S, K, L, 

in L. 

Fig. ■ 75. No. 4. This laft fchem^ is fliW by the fame method ; but that 

no difficulty might be avoided, the center of the picture is not the 

vanifhing point of either the objeft, or glafs, both which are placed 

obliquely, the one above, the other below the horizontal line j and as 

E, is the only point of the objeft that 'touches the ground (E, C, and 

confequcntly F, being under it) E, r, is drawn to the interfe£Hon of 

its vanifhing line with the horizontal line, and alfo P, being the only 

point of the glafs that touches the ground, P, r\ is drawn to the 

interfeftion of its vanifhing line with the horizontal line, and E, r» 

cutting P, r*, finds w, through which, from w, (the interfeflion of 

two vanifhing lines) viz. of the glafs, and objef^, is drawn «, », the 

inter- 
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isiterfe£tiion of their two planes. The reft is all as the former, only 
one letter (viz. Y,) is added here ; for S, ferved in all the former 
cafes as the vanifhing point, either of the glafe, or of tlie ol^eft, one 
of which coincided with the center of the pi£t:ure> but Y, is (in this 
fchcmc) the vaniftiing point of R, T, and P, Q, and Y, S, W, is the 
vanifliing lihe of a plane perpendicular to Y, «, (the vanifhing line of 
the glafs) on which Y, D, W, is made a right angle to find W, the 
\^niOiing point of perpendiculars. 

The four laft fchemes. Fig. •/$. No. i, 2, 3, and 4, are defigned to 
explain* on the prindples of Brook Baylor , the method of finding re- 
flefled obje|5ls in mirrors, and have a more particular reference to the 
laft fcheme in his book, where .he reprefents the Image of a picture as 
refiefted in a glafs ftanding obliquely on a table. They are exhibited 
with at] poflible fimpUcity, and without any ornament, that fono tines 
may enter into the diagrams, but fuch as are abfolutely necefTary to 
the pro)e6lion of the image propofed. 

This is one of the parts of that work, which is mentioned (In the 
Preface (^ this Treatile) as attended with difficulty. No. 3, is nearly 
Brook 7ayhr*s own example, but with all the necefiary lines; No. i, and 
2, are preparatory, and explanatory of the principles j and No. 4, a 
cafe ftiU more difficult, but all on the fame principles. 

CONCLUSION. 

THE author has, in this work, endeavoured to exprefs himfelf 
with all the perfpicuity that the nature of the fubjeft yn\\ ad> 
mit, and has been lefs folicitous to avoid repetition, than to avoid ob- 
fcurity. That over fcrupulons exa^tnefi,- wluch permits not to re^ 
peat an inftrudtion (once delivered) though at the diftance of many 
pages, makes references backwards continually necellary, and not 
only perplexes and wearies the reader, but difgufts him more than, 
now and then, a fealbnable repetition ; and the getting by heart a 
great number of definitions, before their ufe can be known, efpecially 
when moft of them will afterwards appear to be unneceflary, is burthen- 
Q a ~ foaw 
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fome to the memory, and tedious even to patience itfelf ; yet every one 
o^ thefe mud: be diftui£^ly remembered, or the reader muft be con- 
tinually turning back to analyze them, which interrupts him beyond 
meafure. If> on the contrary, it were thought fufficient to call a 
ihadow. a ihadow, to call the ground, the ground, and to give the 
common names to common things, and to treat tlus fubjed in a more 
familiar way, it might, undoubtedly, be thereby more accommodated 
to the apprehenfions of the generality of thofe, whofe profeflions re- 
quire a knowledge of perfpe£tive. And this is what the author has 
endeavoured to execute. 

He is far from faying, or thinking (as the Jefuit in his Preface) 
" That perlpeftive is the very foul of pairtjting, and which, alone, can 
" make the painter a matter ;" or as fome others, who may have fet 
it too high among the n^^uifites, in forming a painter } fmce many 
very great matters have been deficient in it, fome egrcgioufly, who 
have, notwithftanding, polTefTed the other, and more excellent parts 
in a high degree ; as invention, compofition, exprefiion, correftncfs 
of defign, and colouring ; which will produce fine pifhires, though the 
perfpeftive be, in fome refpefts, faulty, and much finer, than any, in 
which the per^ftivc may be abfolutely true, and thefe other parts 
but in a low degree. 

It is certain, however, that perfpeftive is an efiential, and that what- 
ever is erroneous in this refpeft, docs not truly reprefcnt the thing in- 
tended J that it is abfolutely neceflary to the perfe£Hon of painting j 
and that fome fubje£is, particularly architecture, cannot be r^refented 
without it. It is alfo certain that a man will invent, and compofe 
with more facility, and precifion, who underttands it well, than he who 
underttands it but imperfeCUy, fuppofing other qudifications equal ; 
that great errors in it are monftrous, and fliocking, and that a total 
ignorance of it is unpardonaUe in a painter, or defigner. 



The END. 
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THE 

SUPPLEMENT: 

Added to illuftrate and explain fome of the more difficult 
parts of the foregoing Treatife, which, in their fcveral places, 
were neceffarily complicated ; but are here feparated, in 
order to their being fingly, and diftinftly confidered. For 
this purpofe it has been thought mofl convenient to repeat 

' the ^me figures and numbers as in the body of the work, 
where the fame fubjeds are treated (with the addition, only, 
of capital letters] that reference may eaiUy be had to fuch 
places. 

AND FIRST, 

TH E reader is referred back, from this place, to Fig. 71. No. r; 
where he will find, that the vaniftiing point O, of the poft 
II, 12, is at a confiderable diftance below, among other objeftSf 
and (on that account) not fo readily diftinguifhed • and, aUb, that the 
vanifhing point of its fhadow is beyond the limits of the plate. For 
thefe reafons it has been thought proper to repeat this diagram by itfelf, 
and in a narrower compafs, that all the points may be ieen at once, and 
fo their relation more diftinftly appear, efpeclally as this is a matter 
of fome difficulty, and of great ufe. 
Fig. 71. No. I. A. — II, 12, is a line ftanding obliquely on the horizontal 
plane, whofe feat is 13, iz,'and the vamfhing point of that feat is 
S. — U, is the given vaniftung point of the fun's rays. Firft 6nd the 
vanilhing point of 11, 12, by dropping a perpendicular from S, and 
continuing 11, 12, till it cuts that perpendicular in O, which will be 
its vanilhing point; then draw from O, through U, to the horizon- 
tal line, cutting it in X, which will be the vaniihlng point of the 
ihadow; then draw 11, U, and 12, X, cutting it in 14; then 12,' 14, 
is the fiiadow fought. For U, V, cutting the horizontal line (perpendi- 
cularly over U,) in V, this wiU be the vaniihlng point of the fhadow 

of 
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of any line ftanding perpendicularly on the ground. Now if fuch a 
perpendicular line 1 1, .ijt be drawn, cutting the feat in 13, the Ga- 
dow of that perpen<Ucular Will be 13, is^ and 14, will be (in that 
cafe, alfo,) the fhadow of the point 11 ; therefore 12, 14, muft be 
the Aiadow of the whole Ime ti, 12, which is a proof, that the 
firft operation was true. 

All the references are the fame as in the large (cheme, and there ii 
no diiference in any circumftance, except that this poft leans forwards 
in an angle of 58, and the former in 65; which change was made, only 
to avoid the too great diftance of the vanifhing points O, and X. 

So that if the- text, relating to the former, be read with this fchcme, 
it wilt anfwer throughout. 

And this will be general, for any line, viz. to draw from its va- 
nilhing point, through the vaniftiing point of the ray of light, to 
the vaniftiing line of the plane on which the Ihadow is to be projeftcd, 
whether it be the hoiizontal plane,, or any other j and this interfe£Hon, 
with the vaniftiing line of the plane on which the ftiadow is caft, will 
be the vaniftiing point of the ftiadow. For, (in this fchcme,) imagine 
the plane D, S, O, raifed on S, O, till D, S, be perpendicular to 
thepi£):urei then a line from D, to U, determines the vaniftiing point 
of the rays ; and, confequently, a line through O, and U, to the 
vaniftiing line of the horizon, will give the vaniftiing line of the 
plane of rays pafting over the whole line O, 12, it, and therefore, 
alfo, the vaniftiing point of the ftiadow 12, 14. 
Fig. 71. No. I. E. Is an example of the fame kind on an oblique plane. 
Here C, y, is the vaniftiing line of fuch plane; Q, P, a vaniftiing line 
of planes perpendicular to it} a, B, a line ftanding perpendicularly on 
the-plane C, g; — B, its feat, on that plane, and P, its vaniftiing point; 
U, the given vaniftiing point of the rays of the fun, and V, the vanifti- 
ing point of the ftiadow, found as X, in the laft; that is, by drawing 
from P, the vaniftiing point of the line tf, B, through U, the vanilh- 
ing point of the rays, to the vaniftiing line of the plane on which the 
ftiadow is caft } draw a, U, and B, V, cutting it in ;, then ? , is the 
fliadow of a, and B, e, of B, a, on the plane C, ;. 

2 And 
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And if any other line> as a, 6, be given, on the fame plane C, J» 
ftanding obliquely on it (yet being parallel to the plane Q, P.) con- 
tinue that line a, by to its vanifliing point Q, and draw Q, U, cutting 
C, ;, ia;, then ;> will be the vanifhing point of its (hadow on the 
plane C, q. Wherefore, 

Draw bt q^ cutting the ray 0, U, in f, and b, e, will be its (hadow. 

If a, B, were continued to g, then £-, b, would be the (hadow of 

And if a, by were continued to /, (or any length) the fame ope- 
ration finds the (hadow ; thus /, b, is the (hadow of a, f^ 6cc. 
Fig. 71. No. I. F. Here is one more example for the (hadows of ob^ 
lique lines. Thefe incline inwards* and therefore have their vanifliing 
points above the horizontal line. 

O, H, the horizontal line; Y, the vanifhing point of the- four lines 
A, Bi — ^U, the vanifliing point of the rays of light, and confequently 
U, Y, is the vanifliing line of the rays which pals over thefe four 
lines } and W, (being the point, in that vanifliing line, which cuts 
the. horizontal line) is tlie vanifiung point of their (hadows on the tio- 
xizontal plane, (1. e.) on the ground. The line A, L, being in a diffe- 
rent dire^Hon, has another vanilhing point, viz. ^, and therefore the 
rays pafling over it will produce another vaniihing line, as U, ^, which 
cutting the horizontal line in w, that becomes the vanifliing point oi 
the (hadow on the ground of this line A, L. 

The tdk needs no explanation, only as H, is the perpendicular (eat of 
Y, on the horizontal line, and £, of^yj if the perpendicular feats of A, are 
found, then, by means of thefe feats, the fame (hadows might be der 
termined, as in the cafe of perpoidicular lines; for the (hadows of the 
point A, would exa£tly coincide with thefe, here, found^ and then the 
point 0, perpendiculu to U, mu(t be ufed as the vaniihing point o( 
thefe (hadows on the ground. 

The feat of any of the points A, is feund by drawing a line 

from B, to H, then dropping a perpendicular from A, to the line B, H, 

which line is ike feat of the line A, B, on the groood, as at A, i, 

and at A, 2, the feat is «} and then drawing a, 9, and A, U> inter- 

R (efting 
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fe£Hng it in a, this point is &e fliadow of A, which coincides with that 
aheady found, and is. a proof, that the method, proposed, is univcr- 
&Uy true. 

N. B, The cento" and dlftance are not given, bdng no way 
concerned in this diagram, for wherever the center is placed, 
in the horizontal fine, or whatever be the diftance, all the 
feveral relations of thefe lines remain the fame. 
It is alfo evident, that two lines, only, are neceflary to the determi- 
nmg any fhadow, as appears at A, B, 4, viz. one from the top A, 
to the vanifhing point of the rays U, and another from the bottom B, 
to the vanifhing point of the fliadow W; the additional lines at i, and 
a, are merely for illuftration, or proof} and at 3, there is another line 
A, L, whofe vanifliing point is y, and the vanifliing p(Mnt of its flia- 
dow w. 

The foregoing fchemes have been introduced, and explained, in or- 
der to facilitate the praftice, in the perfpeftive of fliadows, and prin- 
cipally with relpe£t to the members of architecture i for though, hi- 
therto, in fimple lines, only, (that they may be more eafily compre- 
hended,) yet their application, and utility will appear by thole which 
follow. 
Fig. 69. No. I. (in the foregoing treatife) is the reprefentation of a Doric 
cornice -, now to find the fhadows of the projefling members, draw 
from S, (the center of the pifture) a line to the extremity of any 
member, {e. g.) tof, the extreme angle of the modillion ; which line 
will be (perfpeftivcly) perpendicular to the plane of the pifture, and 
find the point ^, in which fuch member touches the naked, or folid, of 
the building, (i, e.) the plane on which the fliadow is to be caftj and 
. from that point gy draw a line jf, b^ parallel to S, R, (R, being the 
given vanifliing point of the rays of light) j then draw_/i R, cutting^ 
gy b. In i, which will be the fliadow of /j and fo of the reft. 
Fig. 69. No. J. A. Biit to nplain this operation, unembarrafled with 
other lines, is the following fcheme. Here S, is the center of the pic- 
ture; S, D, the diftance; R, the vanifliing point of the raystrf the 
fun i /, '^, a line perpcndictilar to the plfiture, and idfo to the plane 
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on which the ihadow is to be cafl;^ which ^lane is paiallel to the 
pifture. Now, gy being the feat of/, g^ on the parallel plane, 
or the point in which it touches thait plane, draw gy b, parallel to 
S, R, and draw /, R, cutting it in j& ; then g, b^ will be the (hadow 

For as all lines tending to S, repfefent lines parallel to D, S, when 
raiied up on S, (i. e.) perpendicular to the picture j fo all lines tending 
to R, reprefent lines parallel to D, R} therefore S, is the vaniihing 
point of all the lines y, g, and R, of all the rays pafling over them, 
which rays (though parallel .among themfelves) being oblique to the 
piflure, muft have a common vaniihing point. And as the plane, on 
which thefe Ihadows are caft, is parallel to the picture ; and the objefh, 
whole (hadows are fought, all perpendicular to that plane j the ihadows 
mult neceflarily be all parallel to each other, and to the ieat of the rays 
on that plane, which is S, R, and therefore can have no vaniihing 
point ; and for the fame r^fons, all perpendicular obje£ts, that are of 
equal length, will proje£t ihadows, on this parallel plane, of equal 
Length alfo. 
Fig. 69. No. I.E. As for the iide plane of the £ime obje£);, which plane 
is perpendicular to the picture, the ihadows will have a vaniihing 
point, as Z, perpendicularly under S, for S, Z, is the vaniihing line 
of that plane, and R, Z, drawn from R, perpendicular to S, Z, will be 
parallel to the lines, whofe ihadows are fought, on this plane, which 
lines are all parallel to the picture. Thus, draw a line from <', (the 
point where /, /, touches the iide or profile of the building) to Z, 
and then draw another line, /, R, cutting it, in m, which will be the 
point fought, that is, the ihadow of /, on the folid of the building, 
exactly as on the horizontal plane in finding the ihadow of a line 
itanding perpendicularly on it ; for (turning the pi£ture) the whole 
conefpondsto thatj and having found m, the ihadow of any fuch 
point /, draw S, «, which will determine the whole ihadow of fuch 
projefling member j -fior 8, «> r^rc^ts a line parallel to /, i, and 
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To find the fliadows on a plane oblique to the pifture, fodi as at 
Fig. 69. No. 4. (in the foregoing treatlfe) a line muft be drawn (per- 
fpeftively) perpendicular to that plane, (r. e. as the modillions are, on 
thi^ face of the building,) and then the o^^eration wUl be like the 
laii; but as there, fpace is wanting to introduce the vanifliing points 
of the rays, and of the ihadow, fee 
Fig. 69. No, 4. G.— rDrdw i. A, to its ranifliing point gy and from g, draw 
through R, the given vaniftiihg point of the rays, to S, e, (the vanish- 
ing line of this face of the building,) cutting it in e, which will be the 
vanilhing point of the {hadow. Now draw 6, R, and A, e, cutting it 
in/, then A,/, is the fhadow of A, &, on this plane. Thcfe are all the 
lines that are neceflary for the purpoft; and thts is the ftiorteft method. 

But the ftiadow/, of the point, i, might be found by other lines, 
which are here added merely for illuftration, and to fhew a kind of 
correfpondence. 

For, in every method, the truth of the operation depends upon the 
Similarity of triangles, either geometrically, or perfpeftively, and in 
this already explained, the triangles j. A,/ and R, r,/ are perfpec- 
tively fimilar, that is, reprefent fimilar triangles ; for g, i, and gy e, rc- 
prefcnt parallel lines, as having the fame common vanifliing point g. 

And if R, L, be drawn parallel to S, ^, (the horizontal line) cutting 
the fame vanifliing line S, f, in L, and b, a, be drawn parallel to it, 
then draw a, L, which cutting b^ R, finds the fame point f, for the 
fliadow of A, and here the triangles b, a,^ and R, L, f, are, geomc- 
■trically, fimilar. 

Again, if a perpendicular from R, be drawn cutting S, ^, in r, draw 
r, by cutting S, A, in a, and draw a, /, parallel to r, R, this alfb 
otU cut the ray b^ R, in the fame point/, and here the triangles i, a, / 
and bf r, R, are fimilar. 

And having found/, the fhadow of ^, draw Sj/, which will dd- 

termine the whole fliadow of the projefllng member ; ' as in the lafi 

exan^k. Fof S,/,.reprefents a line parallel •to^'S, A, and S,.^. 

Fig. 72. No. I. A. This fcheme is introduced to expliun fi>me pardcif- 

lars relating to the fhadow of the ladder at Fig. 7a. No. i. and tbere- 
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fore has the <ame letters, and numerical figures of reference ; only in- 
ftead of that obje£);> here is a plank, in order to ihew the operation 
and effe£l more diftinilly. 

G, 0, 4, is a ray parallel to the plank, and the triangle G, 4, S, is 
a plane of rays continued to the horizon. — A, 7, is the intcrfc^tion of 
that plane, by the plane of the wall againfl which the plank leans : 
therefore from the point A, (the top of that intcrfeftion) drawing A, 5, 
and A, 6, through the top of the plank, thefc lines will give the (ha"- 
dow of it on the wall, but being interrupted by the door, at 13, 14, 
the (liadow will thence take another direction. Now fince the plane 
of the door (whofe vanifhing point is a^) cuts the triangular plane of 
rays in B, 8, {as the plane of the ipall does in A, 7,) therefore from the 
point B, draw through i^t *4» which will give the -direction of the 
fhadow on the door, which ihadow will meet that on the ground 
(from the bottom of the plank) in 11, 12. The triangle B, 11, la, 
correfponding to the plane of the door, exaftly as the triangle A, j, 6, 
does to the plane of the wall, and as the triangle 4, F, G, does to that 
of the utmoft diftance, which, bdng parallel to the pi£hire, and to 
the wall, the line 4, G, is parallel to A, 6, and 4, F, to A, 5, which 
fhews the correfpondence,of the operation, and proves the truth of it. 

And as ^7, is the vanifhing point of the top, and bottom of the 
door, ib <7, gt f, will be the vanilhing line of its plane j whareforc, oon<- 
tinujng 1 1, B, tog, and 12, B, to/, thefe will be the vanifliing points of 
thoie lines; — and as a,g,fj is at the utmoft extent, or on the hori- 
zontal line, as well as F^ 4, and G, 4, fo, by continuing F, 4, to^ and 
G, 4, to g, thefe fame points /, and g, will alfo be die interferons 
of the vanilhiag lines F, 4, and G, 4, with the vaniOiing line <j, ^, /, 
which is a farther illuftration of the-whole. 

iV. B. It feems hardly neceflkry to add, that G, (being the point 
in which the fame ray 4, 0, G, touches the ground) anfwers 
the fame purpofe for the plane of the ground, as A, and B, 
for the planes of the wall, and the door, and that the triangle 
G, II, 12, on the ground (therefore) correfponds to thait 
plane, as A, 13, 14, and B, 11, 12, to their refpe^ve {4an«». 
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As a farther illuftration of the two laft fchemes, and to render this 
kind of operation (which is of great ufe) ftill more clear, here is added 
a third. 
Fig. 72. No, I. B. Let L, 4, be conGdered as one. kg of the ladder, or a 
pole, continued to its vanifhing point 4 ; — L, S, the feat of the pole, on 
the ground, continued to its vaniihing point S ; fo that L, 4, S, may 
be confidered as a triangular plane, whole vanifliing line is S, 4. Draw 
from 4, through 0, the light, and from S, through F, the foot of that 
light, meeting in G, which will be the foot of the light, for the pole, 
becaufe 4, G, reprefents a parallel to 4, L. 

Draw G, L, cutting a, 11, (which is the interaction of the plane 
of the door with the ground) in i, and from 8, (the interfeftion of 
L, S, with a^ 1 1,) raife a perpendicular, cutting L, 4, in d; draw ^, d^ 
which will be the Ihadow of L, //, on the plane of , the door ; con- 
tinue by d, till it meets a,.fy (the vanifliing line of the plane of the 
door) in /, which will be- the vanifhing point of ^, d. 

Or that vaniihing point may be found, by continuing G, L, J, to 
F, in the horizontal line, and drawing F, 4, which will find the fame 
point/, and then drawing ^, /, which will cut L, 4, in d. 

And this laft method will be true for any plane, whofe vanifhing 
line is a,f. — ^For fuppofe a plane whofe interfeftion with the ground 
is a» 7, and which is cut by L, S> in ^i rufe, at k^ a perpendi- 
cular up to L, 4, cutting it in k^ and draw 7, k^ which will tend to 
the fame point /> or draw 7,/ which will cut L, 4, in <(, and 7, k^ 
>viU be the fliadow of L, k^ on that plane. 

And fo univerfally of any plane, whofe vaniflung line is tf,/, from 
'«, 11^ to at F. 

Again, fuppofe a line drawn through L,, parallel to the horizontal 
4inc tf, F» cutting 4, 0, G, in^. and « , 11, in Ji, and S, ^, cutting 
Bt F, in f, then f, mil be the foot of the light (removed farther with- 
in the [dane of the ground) ; and drawing 4, U, parallel to £*, L^ 1 1, 
cutting the vanifhing line^,^ in U, then U, will be the vanifhing, 
point of the fhadow of L, 4, {or of L, </,) on the plane of the door^ 
and drawing u, U, cutting L, 4, in </, — ii,</, will be that fhadow i 
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Femembering, that in this laft cafe, the foot of the light is fuppofed to be 
f, (Luther removed within the picture) which occafions the (hadow from 
^, to be fo much longer, than that from G, produced bytKefootF, 
which is nearer ; and that, in ather cafe, @, (the light) is juft as far 
within the pifhire, or the ground, as its foot, whether it be F, or f 
Fig. 72. No. 3. Here the rays of light, are thofe of the fun, fuppofed 
to be parallel to the pifhire, and to H, 1 j it is required to find the 
ihadow of the fquare projection a, 6, c, of Uiis building on the parts 
contiguous to it. 

Firft, draw r, ^, parallel to I^, I, the horizontal Une, this g^ves that 
part of the fliadow which is caft on the ground ; at ;, raife a perpen- 
dicular to r, the edge of the ro(^ ; then draw r, », paralld to K, L, 
the vanifhing line of the plane of the roof, and draw ^, », parallel 
to H, I, cutting r, n, in », which is the Ihadow of ^ : fo that <*, 7, r, n, 
is the whole fliadow of the line c, b, and is, evidently, in a plane of 
rays parallel to the picture, and to H, I. 

For £-, f, is on the horizontal plane, and parallel to the hoiizcHi- 
tal line, -and ^, r, is parallel to c, h, and in the fame plane with that, 
and Ct q; and r, r, (joining ^, r,) is on the roof, and parallel to its 
vatiiOiingline L, K; therefore, &c. 

Now, in order to find the fhadow of ^, tf, whofe vanifhing point 
is I, let it be confidered that I, H, is the vanifliing line of the plan)! 
of rays which pafs over i, a, and L, K, is the vanifhing line of tiie 
roof, and, therefore, that the intcrfeftion of thefe two vanifhing lines E, 
muft be the vanifhing point of the fhadow of by «, on the roof, for the 
Jbaihw itjelf is the interfrSJion of tbofe two planes. Therefore draw 
E, », which will be the indefinite fhadow of b, a, on the roof, and 
drawing a, t>, parallel to H, I, cutting E, », in 0, this would determine 
0, fly the fhadow of a, by (for e, would be the fhadow of a, on the 
roof) if the roof were continued fb high j but as this is interrupted by 
the perpendicular plane /, 0, whofe vanifhing line is K, H, which 
interfering I, H, (the vanifhing line of the rays) in H, this inter- 
fe£tion will be the vamfhing point of the fhadow on that plane, for 
tbisjbadow is the interft^ion of the rayt with that plane. There- 
fore 
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fore draw H, <?» cutting n, o, in p^ and then a, p, is that part of the 
ihado^ of tf, K which falls on the wall, and p, », the reft of it, 
which falls on the roof j fo that «, p, rt/'is the whole (hadow of a, b^ 
produced by rays all parallel to the pi£lure, and to H, I. 

And to prove the truth of all this, draw from c, the feat of b, 
on the ground, and from e, the feat of rf, two lines, ^ , j;, and e^ /, pa- 
rallel to the horizontal line ; then draw b, gy and a^ /, both parallel 
to H, I, cutting them in g, and /; then gy will be the (hadow of b, 
and y> the (hadow of a, on the ground. And, having continued 
I, /, c, and Lj b, till they meet in i, draw K, / , and I, y, ^ , meeting 
in X i draw X, L ; now raife perpendiculars from g, and /, cutting 
X, L, in /, zndki draw k, b^ and /, m, which will be perpendicularly 
overy^ f, and gy Cy and parallel to each other, and to the vanifhing line 
L, K, and therefore will be the fhadows of a, b, and by m, on the roof ; 
which lines meeting with the rays b, g, and a, /, in n, and o, thele 
rays determine the lengths of the ihadows ; that is, n, is the (hadow 
of j,. and. 0, would be the ihadow of a, if the roof reached fohigh; in 
which cafe, e, tty would be the fhadow of ay b -, but as the roof is in- 
terrupted by the perpendicular plane above, (which touches the line 
by p, in P)) therefore a, p, will be fo much of the fhadow of a, by as 
falls on that plane, and the reft of it is /, », on the roof. 
Fig. 7a. No. 4. Is acylmder, lying on the ground, whofe bafe is pa- 
ndlel to the pi6lure. 

S, is the center of the pi^ure } R, the vanifhing point of the rays of 
light, which are fuppofcd to come from the fun j L, the vanifhing 
point of the fhadow, found by rufing a perpendicular from R, up to 
the horizontal line ; it is required to find the (hadow of any point, 
or points, of the circumference of the bafe of the cylinder, on the 
inner furface of it. 

The fhadow of A, is found on the inner furface, by drawing A, a, 
parallel to S, R, and drawing a, S, and, laflly. A, R, cutting a, S, 
in tf . 

- For the (hadow of A, muft be determined by the ray,, paffing over 
that point, to the vanifhing point R, and it muft be in the liui$ 9, S, 

in 
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in whicK that ray cuts the inner furface, and alfo it muft be in the 
point (of a, S,) in which A, R, cuts that line : therefore it muft be 
the point- a. 

And fo for any other point, or points of the circumference: by 
which operation a number of points in the inner furface may be 
found fufficient to trace' the Ihadow of the circumference, within the 
hollow of the cylinder. 

The Ihadow within the other cylinder is found in the fame man- 
ner ; but that is introduced, principally, to fliew the method of finding' 
the fhadow caft on the outer furface, by any objeft:, as B, interpoftd 
between it, and the light. In order to which ; firft find the fhadow of 
that objeft on the ground, then mark'any point on the bafc of the 
cylinder, as b, and find its feat c, on the ground : draw c, S, cutting 
the ihadow of B, in */ ; at ^, raife a perpendicular, and draw b, S, 
cutting that perpendicular in e, which will be the point of fliadow 
fpught. And repeating the fame operation for as many points as fiiall 
be neceflary, the whole fliadow of tbf objefl; B, may he found on 
the outer furface. 

For, b, c, J, Ct may be confidered as a perpendicular plane touch- 
iag the cylinder in the line b, e j and d, e, would be the Ihadow of B, 
oil fuch. plane; but, as the cylinder is circular, the plane of the 
ihadow touches it only in the point e, which is the reafon that other 
points muft be found, by the fame method ; that is, by marking ftveral 
points on the bafe of the cylinder, finding their feats on the ground, 
then drawing lines from thofe feats to S, cutting the (hadow of B, on 
the ground, and thence raifing perpendiculars ; and laftly, drawing 
lines from the feveral points (marked «i the bafe) to S, meeting their 
reipe^ive perpendiculars in the points of fliadow. 

Th End of ih Supplement. 
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